Chemical Investigation in Heterocyclic Systems with Special Reference to Steroids by Abdul Baqi, Khan Aaftab Alam
CHEMICAL INVESTIGATION IN HETEROCYCLIC 
SYSTEMS WITH SPECIAL REFERENCE TO 
STEROIDS 
SUMMARY 
THESIS * ^ 
SUBMITTED FOR THE AWARD OF THE DEGREE OF 
Boctor of ^tlos(opI)i» 
I '•' • ' I N '• . 
I CHEMISTRY 
^ N . 
By 
KHAN AAFTAB ALAM ABDUL BAQI 
.<-i<^ Xi 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
2008 
^ 
.g^ ^ 
CHEMICAL INVESTIGATION IN HETEROCYCLIC 
SYSTEMS WITH SPECIAL REFERENCE TO 
STEROIDS 
•^^ 
THBSIS 
SUBMITTED FOR THE AWARD OF THE DEGREE OF 
Boctor of ^fitloieropiip ^ 
IN 
; ? « . , iflv 
CHEMISTRY 
•i ^ 
I 
•v. 
^ ' ^ ' 
ii 
By 
KHAN AAFTAB ALAM ABDUL BAQI 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
2008 
fed in Gomputet 
* 1*; * 
^ 4 FH8 201li 
T6704 

'•/e. 
-ll»-
Reader 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY, 
ALIGARH (INDIA) 
E-mail ID; shams_chem@rediffmail.com. 
Tel.:+91-9411003465 
Date: 
;2.^-^'Zoo^ 
€tvtitmtt 
This is to certify that work described in this thesis entitled 
'^Chemical Investigation in Heterocyclic Systems with Special 
Reference to Steroids", is the original work carried out by Khan 
Aaftab Alam Abdul Baqi under my supervision. The thesis is 
suitable for submission for the award of Ph.D. degree in Chemistry. 
5)*. SfuumJu/i-Zanum 
/ must iptace on record the debts of gratitude I owe to my 
supervisor (Dr. Sfidmsuzzaman for fiis entHused support, unSound 
affection, 6eneficia[ criticism and continued encouragement that 
made it possi6[e for me to compete this research wor^ I must 
mention his simpRcity, consistency, faith in hard -wor^ and 
nonchalance towards megalomania that inspired me most. 
I mu^t aCso gratefuCCy ac^owCedge the positive gesture of 
(prof. (Mr5.)Anmima LaC Chairman, department of Chemistry, for 
providing me necessary facilities 
It is my proud privilege to than^ <Prof. M. !Miisftfiq whose 
contriBution towards the completion of this thesis is no less 
commendahCe. Tfis ungrudging support at any feveC, despite having a 
Susy schedule was Soon to me. 
I shall ever Se gratefut to (Dr. !Hasrat ^fi, University of 
ShereSrooh^ Canada, for his invaCuaSCe heCp ej(tended to me. I must 
admit that despite Seing far away he was aCways near to me 
whenever I was in dire straits 
Than^ are also due to <Prof. Muneer and (Dr. JL6duf(Rfluf 
for their moraCsupport. 
/ reaCfy appreciate tde fraternizing attitude of ad my research 
coffeagueSj witfiout wfticH I don't tHin^I coutdhave ever achieve 
this tas^ I must admit their power of patient hearing to me. 
I shaff ever 6e indeSted my inner heart to my Brothers and 
sister who have suffered my affection for the science. Last But not 
the [east I than^ to my wife without whose magnanimous support 
nothing could have Been done and my son Zisfian who waited 
patientCy and stayed without me for days. I aCso than^my afffamiCy 
memBersfor their concern and suggestion at various stages. 
I aCso than^to Mr. JiftaS Jifimadfor typing the manuscript 
with patience. 
%fian^fta6jL[amJLSdu[cBaqi 
PAGE NO. 
ACKMOWLEDQEMEHT 
i 
viii 
CflAFTEE - 1 ^aaion ofSteroidaCfBromo^tones witfi 
^NucteopfiiRc !Nitrqgen 
Theoretical 1 
Discussion 37 
Experimental 59 
References 69 
CHAPTEE ~ II Synthesis ofSteroidaCl' 3 '-<Dioj(pldn-2 '-One 
andl' 3 '-Oj(atfiiolan-2 '-Ifiione 
Theoretical 73 
Discussion 104 
Experimental 111 
References 117 
ClAPTEE ~ III SyntHesis ofSpirotftiazoGdinone and 
Spiroazetidinone (Derivatives of Steroids 
Theoretical 122 
Discussion 148 
Experimental 157 
References 163 

CflAPTER-I 
REACTION OF STEROIDAL BROMOKETONES WITH 
NUCLEOPHILIC NITROGEN 
In this part several heterocyclic compounds (containing O, S & N) with 
steroidal skeleton have been reported. For this purpose steroidal 
dibromoketone (I) and a-bromokeone (II) were subjected to react with 
different reagents like thiourea, urea, guanidine hydrochloride, 
thiosemicarbazide, semicarbazide hydrochloride, thiocarbohydrazide etc. In 
most cases the products were obtained in quantitative yields. 
Treatment of 5, 6y5-dibromo-5«-cholestan-3-one (I) with thiourea, urea 
and guanidine hydrochloride in ethanol provided 3-hydroxycholest-3-eno [5 a, 
6a-d\ r , 3'-diazohdine-2'-thione (III), 3-hydroxycholest-3-eno [5a, 6a-d] V, 
3'-diazolidine-2'-one (VI) and 3-hydroxycholest-3-eno [5a, 6a-d] 2'-amino-
l',3'-diazole (V). 
Dibromoketone (I) on reaction with thiosemicarbazide and 
semicarbazide hydrochloride imder similar reaction conditions provided 3-
hydroxycholest-3-eno [5a, 6a-e] V, 2', 4'-trihydrotriazine-3'-thione (VI) and 
3-hydroxycholest-3-eno [5a, 6a-e] I', 2', 4'-trihydrotriazine-3'-one (VII), 
respectively while dibromoketone (I) on reaction with thiocarbohydrazide in 
ethanol provided two compounds 3-hydroxycholest-3-eno-[5a, 6a-f\ V, 2', 4', 
5'-tetrahydrotetrazepine-3'-thione (VIII) and 3-hydroxycholest-3-eno-[5ar, 
6a-e] 3', 4'-dihydro-l', 3', 4'-thiadiazine-2'-one (IX). Treatment of 4a-
bromocholest-5-en-3-one (II) with thiourea in ethanol provided cholest-5-eno 
[3, 4-d] r, 3'-diazole-2'-thione (X). 
The structures of the products (III-X) have been established on the 
basis of their elemental, chemical and spectral studies. 
(i) 
(I) 
if 
H2N-C-NH2 
EtOH, reflux 
HO 
H-N N - H 
X 
(III) X = S 
(IV) X = 0 
r 
H2N-C-NH2 
EtOH, reflux 
(I) (V) 
8^17 
(I) 
1 
H2NCNHNH2 
EtOH, reflux 
(VI) Y = S 
(VII) Y = Q-
(H) 
EtOH, reflux 
a) (VIII) (IX) 
f 
HoNCMI, 
EtOH, reflux 
Br / 
C-NH 
(11) (X) 
(iii) 
SYNTHESIS OF STEROIDAL 1; 3 '-DI0X0LAN-2 '-ONE 
AND 1 \ 3'-0XATHI0LAN-2'-TRIONE 
This part describes the stereoselective synthesis of some steroidal cycle 
cw-carbonates by the reaction of steroidal epoxides with carbon dioxide gas in 
DMF using NaBr as catalyst. Here, we have chosen some easily accessible 
steroidal epoxides (XI-XII) for the synthesis of title compomids. 
The reaction of 3y5-acetoxy-5, 6a-epoxy-5a-cholestane (XI) and 3y5-
chloro-5, 6«-epoxy-5«r-cholestane (XII) with carbon dioxide gas in DMF at 
100 °C in the presence of sodimn bromide as catalyst afforded selectively the 
corresponding 3/?-acetoxy-5«-cholestan [5, 6a-tf] 1', 3'-dixolan-2'-one (XV) 
and 3/?-chloro-5Q;-cholestan \5,6a-d\ r,3'-dioxolan-2'-one (XVI), 
respectively. 
8J^I7 
CO2, NaBr 
DMF 
(XI, XV) R = OAc 
(XII, XVI) R = Ci 
(XV-XVI) 
The reaction of 3/?-acetoxy-5<2-bromo-6flr-hydroxycholestane (XIII) 
and 3y^-cliloro-5of-bromo-6«-hydroxycholestance (XIV) with carbon 
disulphide in THF at room temperature provided 3/^acetoxy-5a-cholestan [5, 
6a-d\ r , 3'-oxathiolan-2'-thione (XVII) and 3/?-chloro-5or-cholestan {5fia-d\ 
r , 3'-oxathiolan-2'-tliione (XVIII), respectively. 
(iv) 
The structures of the products (XV-XVIII) have been established on 
the basis of the elemental, chemical and spectral studies. 
(XIII-XIV) 
CS. 
THF, r.t. 
(XIII, XVII) R = OAc 
(XIV, XVIII) R = CI 
(XVII-XVIII) 
(V) 
SYNTHESIS OF SPIROTHIAZOLIDINONE AND 
SPIROAZETIDINONE DERIVATIVES OF STEROIDS 
In this part, we have mainly synthesized nitrogen containing 
compounds, i.e. thiazohdinones and azetidinones. Thiazolidinones have 
drawn attention towards their synthesis as they possess antimicrobial, 
antitubercular, amoebicidal, antiinflammatory and analgesic activities. 
Azetidinones were found to possess various biological activities such as 
anticancer, anticholesteremics and antimicrobial. Besides this they are used as 
intermediate for antibiotic synthesis which constitutes an important class of 
drugs. They are also reported as highly selective inhibitors of human tryptase 
and other enzymes. 
Treatment of 3-iminophenylcholest-5-ene (XIX) with thioglycoHc acid 
in dry benzene afforded selectively the corresponding cholest-5-en-3-5/77ra-3'-
phenyl-1, 3-thiazolidine-4'-one (XXI). The same 3-iminophenylchoest-5-ene 
(XIX) reacted with chloroacetyl chloride in dry benzene in the presence of 
triethylamine as a catalyst which provided cholest-5-en-3-5;pz>o-r-phenyl-3'-
cliloro-azetidine-2'-one (XXII). The reaction of 3y?-acetoxy-7-
iminophenylcholest-5-ene (XX) with thioglycoHc acid and chloroacetyl 
chloride under similar reaction conditions provided 3y^-acetoxycholest-5-en-7-
5/'/>o-3'-phenyl-l, 3-thiazolidine-4'-one (XXIII) and 3/?-acetoxycholest-5-en-
7->s/77>o-r-phenyl-3'-chloro-azetidine-2'-one (XXIV), respectively. 
The structures of the products (XXI-XXIV) have been established on 
the basis of their elemental, chemical and spectral studies. 
(vi) 
8^17 
^^^ 
? 
SHCH2COH 
Benzene 
(XIX) 
V^ (XIX) 
8^17 
ff 
ClCHoCCl 
Et,N 
(XXII) 
AcO 
AcO 
8-" 17 
(XX) ^ - ^ 
(XX) ^^^ 
ff 
SHCH2COH 
Benzene 
AcO 
(xxin) 
ff 
C1CH,CC1 
Et,N 
AcO 
^-x;^ 
(XXIV) 
(vii) 

The explosive growth of natural and synthetic chemistry in the field of 
steroids during the present century has been the result of concerted efforts of 
all the leading organic chemists. The problem of isolation of the steroid 
entities from natural sources, their great value in modem medicine and the 
interesting pharmacological properties have brought about an increasing 
interest. The synthetic modification of naturally occurring steroids, with the 
hope of improving pharmacological essentialities, has resulted in preparation 
and discovery of a number of diverse pharmacological active, potent, highly 
specific commercially important therapeutic agents. The physiological 
activity of steroidal hormones depends on a number of factors. Among those 
of primary importance are stereochemistry and over all shape of the molecule. 
Thus, any really fundamental change (introduction of double bond, hydroxy 
group, acetate group and ring enlargement and contraction etc.) in the steroid 
nucleus should alter the stereochemistry as little as possible. Since these 
involve the modification of the basic carbon skeleton of the steroid nucleous 
itself, it provided an opportunity to deal with many problems of fimdamental 
organic chemistry such as mechanistic and stereochemical aspects of 
transformation. Moreover, the deep involvement of modem spectroscopic 
tools (UV, IR, NMR, Mass spectrometry and X-ray analysis) in the stmcture 
elucidation of steroidal compounds is envisaged. 
During the last decade the major efforts of the chemists were directed 
towards modification in the stmctre of steroids in order to enhance their non-
hormonal activity and to increase the selectivity of certain biologically active 
compounds. The broad spectmm of the biological activity found in these 
compounds and the multipHcity of action displayed by certain individual 
members make them one of the most interesting class of compounds. 
Our laboratory, concemed mainly with the synthesis of steroidal compounds 
and their identification by chemical and spectral studies, has reported the 
(viii) 
preparation of a number of heterosteroids. The fusion of any heterocyclic ring 
system to steroid or to introduce any heteroatom such as sulphur, oxygen, 
nitrogen or halogen found to augment the biological and industrial range of 
them. Hence innumerable methods started developing across the world to find 
the better substitutes for already existing steroids. As a matter of fact steroid 
chemistry was always proved to be much inviting to chemists and industries 
fascinated us to undertake the work in this direction. 
(ix) 
CflAPTEE - 1 
faction ofSteraiddC(Broino^tones 
witfi ^ {uckopfiiRc !Nitrogen 

N-Containing compounds were known for their extensive utility as 
1 0 
potential drugs and useful intermediates' in organic synthesis. These 
compounds play a vital role in biological systems . One of the first reported 
reaction of a bromoderivative of an unsaturated ketone with a nitro compound 
has been the reaction of p-nitrodibromobenzalacetophenone (I) with alcoholic 
ammonia, carried out by Weiland'' in 1904. 
O2N 
OoN 
NO, 
Later on the structure of this reaction product (II) brought out to be 
ethylenimine of the type (III), as proven by Cromwell et al.^ 
(Ill) 
Ruheman and Watson^ reported the formation of a new colourless base 
(V) from the reaction of alcoholic ammonia with an a, fi-
dibromobenzalacetophenone (IV). 
Br Br 
NH, 
(IV) (V) 
Watson also obtained y^piperidinobenzalacetophenone (VII) and a, ^ 
dipiperidinobenzalacetophenone (VIII) from the reaction of bromoketone (VI) 
with piperidine in alcohol. 
(VI) (VII) 
+ 
(VIII) 
Cromwell^  reported that dibromobenzalacetophenone (IX) on reaction 
with excess of diethylamine in alcohol afforded a-N-
diethylaminobenzalacetophenone (X) in good yield. 
Br Br 
(IX) (X) 
The rapid reaction of dibromobenzalacetophenone (IX) with morpholine had 
been found to give mostly a, y9-dimorpholinobenzalacetophenone (XI) along 
with small amomits of a-morpholinobenzalacetophenone XII.^  
Br Br 
(IX) (XI) 
+ 
(XII) 
When a - bromobenzalacetophenone (VI) was treated with morpholine 
in the cold, the intermediate, a-bromo-a-morpholinobenzalacetophenone 
(XIII) was obtained. Compoimd (XIII) was fomid to give a slow reaction with 
morpholine, resulting in the formation of approximately equal amounts of 
(XIV) and (XV). However, with sodium ethoxide, 96% yield of (XV) was 
obtained.^  
Y 
(XV) 
o. <o 
Br/ 
¥ 
(XIII) 
EtOH 
+ 
(XV) 
Dibromobenzalacetone (XVI) was found to react rapidly with 
morpholine to give mainly or, y^dimorpholinobenzalacetone (XVII) with small 
amount of a- morpholinobenzalacetone (XVIII). 10 
J \ ^ 
EtOH 
At low temperature a-bromobenzalacetone (XIX) reacted with 
morpholine to give flr-bromo-or-morpholinobenzylacetone (XX), which further 
reacted slowly with morpholine to give mainly (XVII) and traces of (XVIII) 
but with sodium ethoxide it afforded compound (XVIII) in 76% yield. ^ ° 
'^llp^ 
EtOH 
EtONa - Reflux 
N. 
(XVll) 
(XVIII) 
Davis'' isolated >^N-piperidino-a-dialkylaminopropiophenones (XXII a-
e) from the reaction of a, y^dibromopropiophenone (XXI) with di-N-
alkylamines and with piperidine successively. 
o R2NH, piperidine Et,0 
Br Br 
(XXI) 
o A 
R R 
(XXII) 
R 
(a) CH3 
(b) C2H5 
(c)nC3H7 
(d) nC4H9 
(e)nC5Hii 
Moreu '^  reported the reaction of a, y^-dibromobenzylacetone (XVI) with 
piperidine to give a, ;^-dipiperidinobenzylacetone (XXIII). 
EtOH 
piperidine 
(XVI) 
Bataafsche'^  prepared aminomethylene ketones by the reaction of 
ammonia or amines with yff-halovinyl ketones. The treatment of 1-chloro-l-
buten-3-one (XXIV) with allylamine in absolute ether at 0°C, gave 1-
allylamino-l-buten-3-one (XXV). 
'NH2 O 
(xxrv) (XXV) 
When a-bromo-a-aminoketones (XXVI), XIII, XXVII) were each treated 
with 2 equivalents of tetrahydroquinoline, the corresponding a, P-
diaminoketones (XXVIII - XXX) were obtained in good yields.'° 
©••^J~<^ 
N-
XXVI, XXVIII R = 
XIII, XXK R= 
XXXVII, XXX R •• 
,N 
Cromwell and Witt^ '* synthesized exclusively a,^di-N-
methylbenzylaminobenzylacetone (XXXII, XXXIII) by treatment of a, jS-
dibromobenzylacetone (XVI, XXXI) or bromobenzalacetate (XXXIV, XXXV) 
with N-methylben2ylamine at room temperature. 
(XVI) CH3 
(XXXI) CgHj 
(XXXII) CH3 
(XXXIII) C6H5 
(XXXIV) CH3 
(XXXVI) CgHs 
Cromwell et al}^ reported that the reaction of ben2ylamine and 
cyclohexylamine with a, /^-dibromobenzalacetophenone (IX) afforded 1-
benzyl-2-phenyl-3-benzoylethylenimine (XXXVI) and l-cyclohexyl-2 phenyl-
3-benzoylethylenimine (XXXVII) respectively. 
(xxxvn) -QH, 
.16 Barnes and Dadson synthesized 3-w-nitrophenyl-5-phenylisoxazole 
(XXXIX) by treating w-nitrobenzalacetophenone dibromide (XXXVIIIa) with 
hydroxylamine hydrochloride. 
Br Br 
(XXXVIHa) 
•NO2 
NH2OH.HCI 
KOH, EtOH 
NO, 
(XXXIX) 
3-m-Nitrophenyl-5-phenylpyrazpole (XL) was prepared by the reaction 
of a, yff-dibromobenzal-m-nitroacetophenone (XXXVIIIb) with hydrazine 
hydrate in methanolic solution.'^ 
Br Br 
(XXXVIIIb) 
-NO2 
N2H4,H20, 
MeOH 
.17 Barnes and Brandon prepared 3-f-methoxyphenyl-5-phenyiisoxazole 
(XLII) by the reaction of benzal-p-methoxyacetophenone dibromide(XLI) with 
hydroxylamine and potassium hydroxide. 
OCH, 
H,C' 
(XLI) 
Br Br 
(XLH) 
Barnes and Spriggs'^  reported that the reaction of a, y -^dibromo-m-
nitrobenzalacetoniesitylene(XLIII) with hydroxylamine hydrochloride and 
potassium hydroxide furnished isoxazole (XLIV). 
O 
Mes 
Br Br 
(XLIII) 
NO, 
Q \ NH20H.HC1 Mes 
.NO, 
(XLIV) 
Cromwell and Hoeksema^^ prepared a, >9-diaminobenzylacetones (XLV-
XLVII) by treating a, yf^ -dibromoben^ylacetone (XVI) with 0-hydroxy-N-
methylbenzylamine, O-methoxy-N-methylbenzylamine and j9-methoxy-N-
methylbenzylamine respectively. 
10 
(XLV) H3' 
(XLVI) H3C 
(XLVII) HjG OCH, 
20 Lutz et al. synthesized «-bromo-y9-morpholmobenzalacetophenone 
(XLVIII) by the reaction of dibromobenzalacetophenone (IX) but with excess 
of morpholine two products (XI and XV) were obtained. 
11 
Person et al}^ carried out the reaction of 2-bromo-2-(Gf-bromobenzyl)-l-
indanone (IL) with morpholine, piperidine and cyclohexylamine to give 3-
aimno-2-benzal-l-indanones (L - Lib). 
o 
Br Br 
O 
(IL) 
\ ^ / 
(L) 
(Lla) 
HN-
(Llb) 
Sculley and CromwelP investigated the reaction of a, (3-
dibromobutyrophenone (LII) with morpholine, dimethylamine and 
cyclohexylamine to furnish a, /?-dimorpholinobutyrophenone (LIII), a, ^-bis 
(dimethylamino) butyrophenone (LIV) and 1-cyclohexyl, 2-methyl-4, 4-
diphenyl-4-hydroxypropylenimine (LV). 
12 
o 
N 
N 
(LIII) 
(LIV) 
o 
(CH3)2N 
(LV) 
The reaction of or-bromo-or-piperidino benzylacetophenone (XXVII) 
with morpholine was reported which was shown to give mainly «-piperidino 
-y5-morpholinobenzylacetophenone(LVI). 
(XXVII) 
(LVD 
,24 Sulsky and Demers reported that 3-methoxyphenyl-N-benzyloxyurea 
(LVII) was alkylated with 1,2-dibromoethane and subsequently deprotonated to 
provide l-hydroxy-3-methoxyphenylinii-dazolidinone (LVIII). 
13 
HjCQ 
N N—OH 
(LVII) (Lvm) 
Moussa and Chabaka^^ reported the formation of 3-{m, /7-dimethyl) 
phenyl-5-/>-methoxyphenylisoxazole (LX) by the cyclocondensation of 
dibromide (LIX) with hydroxylamine hydrochloride. 
H3C0—; 
H3C0 
Barnes and Dodson^^ isolated 3-phenyl-5-/?-bromophenylisoxazole 
(LXII) from the reaction of a, y^dibromobenzal-p-bromoacetophenone (LXI) 
with hydroxylamine hydrochloride and potassium hydroxide. The compound 
(LXIII) yielded the isoxazole (LXIV) on reaction with NH2OH.HCI in alkaline 
solution. 
NHsOH. HCl //^ 
KOH \W, 
(LXII) 
14 
gj. NH2OH.HC1 /F^ 
KOH \ V ^ , 
Br Br 
(LXni) (LXIV) 
Ten Hoeve and Wyenberg^^ prepared pyrimidinone (LXVI) by the 
reaction of aldehyde (LXV) with urea. 
CHO + H2N-CO-NH2 
(LXV) (LXVI) 
Adams et al. synthesized 2-amino-5, 6, 7, 8-tetrahydrospiro-(4H)-3, 1-
benzothiazine-4, 1-cyclohexane (LXVIII) by the treatment of cyclohexanone 
(LXVII) with thiom^ea in presence of HCl and/7-toluene sulphonic acid. 
O 
+ H2N-CS-NH2 
HCl/p-TsOH 
(LXVn) (LXVIH) 
Shioda and Ishibashi reported the formation of pjnimidine derivative 
(LXX) by the reaction of crotonaldehyde (LXDC) with m-ea in presence of 
strong acid. 
15 
Me 
CH3-CH=CH-CH0 H,N-C0-NH7^ 
Strong acid 
NH 
(LXK) 
HjN-CO-HN^ H 
(LXX) 
O 
Butler and Husam °^ reported the cyclization of arylaldehydes (LXXI) 
with thiourea or urea to give cychc triazinanes (LXXII). 
H 
R^CHO Urea / Thiourea 
R^  =Ph 
(LXXI) 
R^  ^^\^0/S 
NH. .NH 
0 / S 
(Lxxn) 
Carbonyl diimino-bis-pyrimidinone (LXXIV), useful as fertilizer, was 
prepared by the reaction of acetaldehyde (LXXIII) with urea in acidic 
medium.^ ' 
M e ^ ^ ^ N H 
H2N—CO—NH, 
CH3—CHO - ^ ^ HN. .NH 
(LXXIII) 
0 
(LXXIV) 
Pyrimidinones (LXXVI) were prepared by condensation of 2, 5-
dimethylcyclohexanone (LXXV) with urea m presence of/7-TsOH.^ ^ 
16 
o 
Me 
+ H2N—CO—NH2 P-TsOH 
Me 
(LXXV) (LXXVI) 
Sarkis and Al-Azwe^^ prepared substituted 2-aminothiazoles (LXXVIII) 
by the treatment of ketones (LXXVII) with thiourea in the presence of 
oxidizing agents (I2, Br2, CI2). 
R ' — C O — CH2R + H2N—CS—NH2 — - ^ [M^}2_^}~\ 
s NH2 
(Lxxvni) 
(LXXVII) 
[R = 5' - indolyl, 3 - indolyl, 4 - pyridyl, p- O2NC6H4, 2- fluorenyl, Me 
34 Nitani et al. prepared 2-amino-5-methylthiazole hydrochloride 
(LXXX) by the reaction of ketones (LXXIX) with thiourea in presence of 
lower acids as accelerators. 
H3C. 
CI2CH CO CH3 + H2N CS NH2 Lower acid ^ 
N 
+ HC1 
S ^ ^ N H 2 
CI 
(LXXIX) 
35. 
(LXXX) 
Fueretes et al. reported the preparation of thiazole C- nucleoside (LXXXII) by 
the reaction of acetylated a- haloketone (psicose) (LXXXI) with thiourea in 
presence of EtOH in moderate yield. 
17 
CHj—CI 
C - 0 
I 
(HC0Ac)3 
(CH2OAC) 
(LXXXI) 
HoN 
+ HjN CS NH2 EtOH 
Reflux, 4h (HC0Ac)3 
(CHjOAc) 
(LXXXn) 
_36 Natova and coworkers reported the preparation of 2-acetamido-4-aryl 
thiazole derives (LXXXIII) which were found pharmacologically active. 
r~\ 
I 
NHAc NHAc 
(Lxxxm) 
Al-Hajjar and coworkers '^ reported the synthesis of pyriniidine-2-(lH)-
thione-(LXXXVI) by reaction of carbonyl compound (LXXXIV) with thiourea 
in presence of NaOEt.. 
>i 
R' 
R-CH = CH—CO—R 1 Thiourea NaOEt 
NaOEt - EtOH 
(LXXXIV) 
S 
(LXXXV) 
NH NH 
i 
S 
(LXXXVI) 
[R = ph, 4 - MeC6H4, 3-Cl - C6H4, 4- ClCelij, 4 - MeOCeHj, 3,4, - Methylene 
dioxy phenyl, 
R^  = ph, 4 - CIC6H4, 4 - MeOC6H4) 
Yadav et al?^ reported solid state condensation of thiourea, ammonia 
and aldehyde (LXXXVII) which gave triazine (LXXXVIII) in good yield. 
18 
HjN—CS—NH, 
MeCHO — ^-»-
S 
(Lxxxvn) (Lxxxvm) 
Mikroynnidis and Tsolis^^ prepared esters of 4-hydroxy-5-phosphinyl-2-
imidazolidinones (XC) by the reaction of aldehyde (LXXXIX) with urea in 
acidic medium. 
O A 
, HN NH 
TTrpa \V 
(R0)2P(0) CH(OH)CHO ' .» HCr ^P(0)(OR) 
(LXXXIX) (XC) 
Dahiya and Pujari''^ reported tiie formation of 2-aininothiazole (XCII) by 
the reaction of ketones (XCI) with thiourea in presence of NBS. 
R^  
R L _ C O - C H , R ^ ^ ^ S ^ l '"^ N B S " ^ ^ " - ^ ; ^ - N H R 
(XCI) R-H,R\R2-Alkyl (^CII) 
El- Kafrawy et al^^ reported a facile one-step conversion of/^-benzoyl 
acrylic acid (XCIII) to thioxo pyrimidine carboxylic acid (XCIV) by addition 
reaction with thiourea. Compound (XCIV) showed fungicidal and bactericidal 
activities. 
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COOH + — ^ 
COOH 
(XCIII) (XCIV) 
Postnov et al.^^ prepared 4,6-disubstituted dihydropyrimidine thiones 
(XCVT) in excellent yields (95%) by the cyclocondensation of a, /^-unsaturated 
ferrocenyl ketones (XCV) with thiourea. 
R 
RCOCH = CHR^ + (H2N)2CS 
R' 
HN NH 
(XCV) 
s 
(XCVI) 
Jadhav''^ reported the preparation of cyclic urea derivatives (XCVII) as 
HIV-protease inhibitors and thus effective in treatment of HIV infections. 
PhH XHsPh 
OH OH 
(XCVII) 
6'- Aryl-5-androsteno-[17,16-i/|-r,3',6'-trihydropyrimidin-2'-one-3y^yl 
acetates (XCIX) were prepared by the condensation of 16-arylidene-17-oxo-5-
androsten-3p-yl acetates (XCVIII) with urea.'*'* 
20 
(xcvm) 
H2NCONH2 
[R, H, OCH3, CH3, NO2, CI] 
(xcrx) 
Vid and coworkers'*^ reported the preparation of 4,6-dimethyl-2-
mercaptopyrimidine (CI) by the cyclization of (MeCO)2CH2 (C) with thiourea 
in refluxing aq. HCl. 
Me 
(MeCO)2CH2 H2NCSNH2 ^ N 
-Me 
HS' N" 
R = Me, Et, Ph, P-CIC6H4, ACONHC6H4, p -H2NC6H4 
(C) (CI) 
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Pyridiprimidine derivatives (CIII) were prepared by the reaction of (CII) 
with PhCHO and urea. These compounds were found useful as anti-depressant 
and diuretics 46 
R—N 
f 
V 
Urea, PhCHO 
° HCl - EtOH R—N 
R - PhCH, Ph 
(CII) (CIII) 
Sato et alf"^ reported the synthesis of 5'-modified 2-thiopseudouridenes 
(CV) by the condensation of lactones (CIV) with thiourea in presence of 10% 
HCl. 
CHNMe2 
Thiourea 
10% HCl 
(CIV) (CV) 
Steroidal 3'-amino isoxazolines (CVII) were prepared by the cyclo 
condensation reaction of ketone (CVI) with excess of urea / thiourea in 2-
methyl napthalene^^ at 200 - 250 °C. 
(CVII) 
22 
Pattanayak et al.^'^ synthesized some new 2-amino-4-substituted-5-
bromooxazoles (CIX) by the reaction of aryl ketone (CVIII) with urea which 
showed pesticidal activity against P.oryzae and H. oryzae. 
R - CO -MeR* + H2N - CO -NHj I2 or Br2 
NBS 
NH, 
[ R = Ph, substituted Ph. R' = H, R' = Br 
(CVni) (CIX) 
Kambe et al^^ reported a one-step synthesis of 4-oxo-2-
thioxopyrimidine derivatives (CXII) by the condensation of ethyl cynoacetate 
(CX) with aldehyde (CXI) in presence of thiourea. 
NCCH2C02Et +PhCHO 
H2N—CS—NH2 
(CX) (CXI) 
[R = Ph, 4 - MeC6H4,4 -MeOC6H4, 4 - Me2C6H4,4 - Me2NC6H4, Et, Pr, R^  R^  = bond] 
Similarly benzalidehyde (CXI) condensed with ethyl cycoacetate in 
presence of urea to give pyrimidine dione derivatives. 
R^  
NCCH2C02Et + PhCHO 
H2N—CO—NH, 
R 
R/ 
CN 
.0 
HN NH 
O 
(CX) (CXI) (CXm) 
Sayed^* reported the synthesis of quinazoUne thione derivatives (CXVa-d) 
by the reaction of (CXVI a-d) with thiourea. 
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AT' - HC, 
(CXIV a - d) 
Thiourea 
(CXV a -d) 
(a)Ar = Ar' = C6H5 
(b) Ar = Ar = CgHs 
(c) Ar - Ar' = C6H4-P-OCH3 
(d)Ar = Ar' = C6H4-p-OCH3 
X = X CH3 
X = H, X' = C6H4-p-Br 
X = X' = CH3 
X = H, X' = C6H4-p-Br 
(a) Ar = Ar' = CgHj 
(b) Ar = Ar = CgHj 
(c) Ar = Ar' - C6H4-P-OCH3 
(d) Ar = Ar = C6H4-P-OCH3 
X = XCH3 
X = H, X' = C6H4-p-Br 
X = X' = CH3 
X = H, X' = C6H4-p-Br 
52 Dandia et al prepared spiro [3H-indole-3,4' (3'H)-pyriiiiidine]-2 (IH)-
one (CXVII) and 1,3-diazepino [4,5-b] mdole-2-thione / one (CXVIII) by 
the reaction of l,3-dihydro-3-(2>phenyl-2-oxoethylidine)-2H-indole-2-ones 
(CXVI) with urea / thiourea. 
Jf—C 
(CXVI) 
NH2CONH2 / NH2CSNH2 
24 
(cxvn) 
X = Cl, CH3; 
R-H,F ; 
Y - o, s. (cxvm) 
Similarly l,3-dihydro-3-(2-phenyl-2-oxoethylidene)-2H-indole-2-ones 
(CXVI) reacted with phenylurea / phenylthiourea to give spiro [3H-uidole-3, 4' 
(3'H)-pyriinidine]-2 (IH)-ones (CXIX). 52 
? 
CH—C- -R 
(CXVI) 
CgHsNHCONHo / 
C6H5NHCSNH2 
X=C1, CHS; 
R = H,F; 
Y = 0,S. (CXIX) 
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Padmavathi et al.^^ reported the synthesis of spiro [5.5]-2,6-diphenyl-
4H-pyran (pyrimidine-r, 3', 5'-trione (CXXI) and spiro [5.5]-2,6-diphenyl-4H 
-pyriniidine)-3'-thioxo-l', 5'-dione (CXXII) by the reaction of 2,6-diphenyl-
4,4-dimethoxycarbonyl-4H-pyran (CXX) with urea and thiourea in the 
presence of 10% sodium methoxide. 
MeOjC COsMe 
Ar ^ Ar 
NH2CONH2 
O /NaOMe 
O' 
(CXX) 
HN NH 
'O 
Ar O ^Ar 
(CXXI) 
Similarly 2,6-diphenyl-4-cyano-4-ethoxy carbonyl-4H-pyran (CXXIII) 
reacted with urea and thiourea in the presence of 10 % sodium ethoxide to give 
2,6-diphenyl-4H-pyran (5'-amino-3'-hydroxypyrimidin-r-one (CXXIV) and 
2,6-diphenyl-4H-pyran (5'-ammo-3'-mercaptopyrimidi-r-one (CXXV)/^ 
26 
X 
Ar 
0 Ar 
NH2CONH2 / (CXXm) 
)H /NaOEt 
.NH2CSNH2 
NaOEt 
Haroda and Sharma^'' prepared 2-amino-4,6-diarylpyriinidines (CXXVII 
a-g) by reacting a - bromochalones (CXXVI) with guanidine in the presence of 
sodium carbonate. 
Ar—C—CHBr-CH2- Ar-
il 
O 
(CXXVI) 
NH 
II 
H2N—C-NH2 
H 
AT—C'^^C—Ai^ 
I 
NH2 
(CXXVn a-g) 
Ar Ar' 
(a) C6H5 
(b)p-Br-C6H4 
(c) CI-C6H4 
(d)OCH3-C5H4 
(e) C6H5 
(f) C6H5 
(g) C6H5 
CeHs 
CeHs 
OCH3-C6H4 
CeHs 
CH3-C6H4 
OCH3-C6H4 
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Haroda and Sharma^^ also reported the reaction of chalcone dibromide 
(CXXVIII) with urea in acetic acid which provided 5-aryl-4-a-
bromoben2yliniidazolin-2-ones (CXXIX), 4-aryl-5-arylmethineimidazolin-2-
ones (CXXX a-c) and 4,6-diaryl-5-bromo-5,6-dihydropyrimidin-2 (IH)-ones 
(CXXXI). 
0 
AT—(^- CB—CB—Ai' 
I 
(cxxvm) 
H2N—C—NH2^ 
AcOH 
Ar—C-
N. 
Br 
I 
-CH—Ce-Ar' 
-NH + 
O 
(CXXK) 
AT—C 
II 
N 
-C= CH—AT' 
,NH 
Br 
H 
+ 
Ar—C 1  
N 
^CH—Ar' 
,NH 
(CXXX) (CXXXI) 
AT = C6H5, p-Cl - C6H4, P-CH3 - CfiHs ; Ar' = Ceils, p-Cl - C6H4, P-CH3O 
QHs 
Et-Rayyes and Al-Hajjar^^ prepared 2-amino-6-p-nitrophenyl-4-
phenylpyrimidine (CXXXIII) when p-nitrobenzoylphenylacetylene (CXXXII) 
was refluxed with an alcoholic solution of guanidine hydrochloride containing 
aqueous sodium carbonate solution. Compound (CXXXV) was synthesized by 
the reaction of dibromo ketone (CXXXIV) with methylhydrazine in methanolic 
potassium hydroxide. 
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C.Hr-C^C—COAr 
•-6^ ^5 
(CXXXII) 
NH 
H2N—C—NH2 
C<H 
NH2 
(CXXXIII) 
CeHjCH—CHCOAr 
Br Br 
(CXXXIV) 
NH2NHCH3 
KOH 
57 Baddar et al. reported the sysnthesis of 2-aiiiino-6-aryl-4-
phenylpyrimidmes(CXXXVII) by the reaction of acetylenic ketones 
(CXXXVI) with guanidine hydrochloride in the presence of sodium carbonate. 
Similarly reaction of benzoylphenylacetylene (CXXXVIII) with thiourea and 
urea in the presence of sodium ethoxide gave rise to 4,6-diphenylpyrimidine-2-
thione (CXXXIX) and 4,6-diphenyl-2 (IH) pyrimidin-one (CXL), respectively. 
f? 
C<Hr-C^C—C—AT 
(CXXXV) 
NH 
II 
H2N—C—NH2 
) 
Reflux 2 Hrs 
C<H. 
NH2 
(CXXXVH) 
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o C6H5 
CgH—C = C—C—C6H5 . NH2CSNH2^ 
(cxxxvm) 
^6^5 
HN 
NH2CONH2 
'C.H 
CgHs 
(cxxxrx) 
6J^5 
o 
(CXL) 
CO 
Dawood et al. synthesized 5-(benzothiazol-2-yl)-2,4-
diaminopyrimidine (CXLI) by the reaction of 2-(benzothiazol-2-yl)-3-(N, N-
dimethylamino) prop-2-enenitrile with guanidine hydrochloride in the presence 
of anhydrous potassium carbonate. 
,^^^ 
^ N ^ N H , 
(CXLI) 
Nagarapu et al.^^ reported the synthesis of 2-ainino-9H-tosyl-thiazolo 
[2,3-b] [1,4] benzoxazine (CXLIII) by the reaction of N-tosyl-2H-l, 4-
benzoxazin - 3 -one (CXLII) with thiourea and iodine. 
30 
I 
H2NCNH2,l2 
EtOH 
/>-NH2 
R = Tosyl R = Tosyl ^ 
(CXLH) (CXLm) 
Mahadevan et al.^^ prepared 6-(2- naphtho [2,l-b]ftiryl)-2, 4-dioxo-l, 
2,3,4,5- pentahydropyrimidine (CXLV) and 6-(2-naphtho [ 2,1-b] furyl)-4-oxo-
2-thioxo-l,2,3,4,5-pentahydropyrimidme (CXLVI) by the treatment of ethyl (2 
-naphtho [2,1-b] furyl) acetate (CXLIV) with urea and thiourea in the presence 
of sodium ethoxide. 
NH2CONH2^  
EtONa 
C—CH,—C—OC2H5 
II I! 
o 0 
EtONa NH2CSNH2 
(CXLV) 
(CXLVI) ^ 
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Shamsuzzaman et al.^^ prepared steroidal ketone thiosemicarbazones 
(CXLVIIIa-c) by the reaction of steroidal ketones (CXLVIIa-c) with 
thiosemicarbazide. Compound (CXLVII a-c) on oxidative cyclization with 
H2O2 at 0 °C provided steroidal spiro-1', 2', 4'-triazolidine-3- thiones (CXLIX 
a-c). 
8^17 
NH2NHCSNH2 
(CXLVn a - c) 
(a)R = H 
(b)R = Cl 
(C)R = OAc 
H2O2 
NNHCSNH2 
(CXLVma-c) 
(a)R = H 
(b)R = Cl 
(C)R = OAc 
(CXLIX a-c) 
(a)R = H 
(b)R = Cl 
(C)R = OAc 
J>2 Mohan and Kumar synthesized 2,3-dihydro-7-methyl-5H-as-triazino 
[5,6-b] indole-3-thione (CLI) by the reaction of 6-methylisatin-3-
thiosemicarbazone (CL) in the presence of 4 % KOH solution. 
32 
CSNH, 
- ^ N ^ 
(CL) (CLI) 
63 Shamsuzzaman et al. reported the preparation of steroidal ketone 
thiosemicarbazones (XCLVIIIa-c) by the reaction of steroid ketones 
(XCLVIIa-c) with thiosemicarbazide steroidal ketone thiosemicarbazones 
(XCLVIIIa-c) on oxidative cyclization with metachloroperbenzyoic acid (m-
CPBA) at 0 °C provided 5a-chloestan-6-5p/ro-r,2',4'-triazolidine-3-thione 
(XCLIX-a), its 3y9-chloro (XCLIX-b) and 313 - acetoxy (XCLIX-c) analogues 
respectively. 
(XCLVna-c) 
(a)R = H 
(b)R = Cl 
(C)R=OAc 
NHoNHCSNHo 
m-CPBA 
(XCLVma-c) 
(a)R=H 
(b)R = Cl 
(C)R = OAc 
(XCLK a - c) 
(a)R = H 
(b)R = Cl 
(C)R = OAc 
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Similarly cyclohexanone (CLE) was subjected to react with 
thiosemicarbazide to give cyclohexanone thiosemicarbazone (CLIII) which on 
oxidative cyclization with m-CPBA at 0 °C provided cyclohexan-5p/>o-r,2',4'-
triazolidine-3'-thione (CLIV). 
NHoNHCSNH ^
 
O 
(CLH) 
m-CPBA 
NNHCSNH2 
(CLHI) (CLIV) 
Chande et al.^ reported the synthesis of 6,8-dioxo-2-hydrazino-
4H,5,6,7,8-tetrahydropyrumdo [4,5-e] [l,3,4]-thiadizine (CLIV) by the reaction 
of 5-bromo-barbituric acid (CLV) with thiocarbohydrazide in the presence of 
pyridine. 
(CLV) 
R = H 
X = 0 
H—N' Y '^ ' if ""f " i T ^ 
I K H , N - H N - C - N H - N H , ^ A , A /'N 
X ^ ^ N - ^ \ X ^ Jl 
(CLVI) 
R = H 
X = 0 
•NHNH, 
65 Mohan et al. reported the synthesis of 2,3-dLhydro-8-isopropyl-5H-as-
triazino[5,6-b] indole-3-thione (CLVIII) by the base catalyzed cyclization of 5-
isopropylisatin-3-thiosemicarbazone (CLVII) in the presence of KOH solution. 
34 
66 Sharaia et al. synthesized 2-ammo-5-(3-mdolylmethyl)-l,3,4-
thiadiazole (CLIX) by the reaction of l-(3-acetylindolyl)-thiosemicarbazide 
(CLX) with cone. H2SO4 and liquid ammonia at room temperature. 
. ^ ^ ^ ^ ^ CH2CONHNHCNH2 
(CLX) 
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Similarly l-(3-acetylindolyl)-semicarbazide (CLXI) reacted with 
concentrated H2SO4 and liquid ammonia to give 2-amino-5-(3-indolylmethyl)-
1,3,4-oxadiazole (CLXII).^^ 
. ^ ^ ^ 
H 
CH2CONHNHCNH2 
H2S04 / NH3 
-NH-, 
(CLXH) 
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DISCUSSIOl 
The manifold physiological properties associated with a variety of 
compounds containing heteroatoms with useful therapeutic values prompted us 
to carry out extensive research in this field. Steroids a class of biologically 
active compounds were modified to a variety of oxygen and nitrogen 
containing derivatives. Such compounds play a vital role in the area of 
medicine and synthetic organic chemistry. These compounds were found to 
possess dermatological,^ ^ ophthalmic,^ ^ antiulcer,^ ^ immunoassay^^ and CNS 
depressant^ ^ activities in association with other physiological activities. The 
present work describes the reaction of 5,6y^dibromo-5a-cholestan-3-one 
(CLXIII) and 4or-bromocholest-5-en-3-one (CLXIV) with thiourea,^ '^^ ^ urea,^ ^ 
guanidine hydrochloride, '^' thiosemicarbazide,^ '^^ ^ semicarbazide^^ and 
thiocarbohydrazide.^ The structures of these compounds were established on 
the basis of analytical and spectral evidences. 
CgHn 
(CLXIII) 
Reaction of 5,6;g-dibromo-5Qf-cholestan-3-one (CLXIII) with thiourea; 
Dibromoketone (CLXIII) was taken in ethanol followed by addition of 
thiourea. The reaction mixture was refluxed for two h. After completion of 
reaction, solvents were removed under reduced pressure and the residue was 
taken in diethyl ether. After usual work up and chromatography over silica gel 
column a solid compound (CLXV), m.p. 63-64 ''C (recrystallized from 
methanol) was obtained in 83% yield. 
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C«H 8^17 C,H 8^17 
HjN-C—NH2 
(CLXIII) 
Characterization of compound having m.p. 63-64°C as 3-hvdroxvcholest-3-
eno-\5a,6ce-d\ r,3'-diazolidine-2'-thione (CLXV); 
The elemental analysis of the compound (CLXV) corresponded to the 
molecular formula C28H46N2OS (M-458). Negative Beilstein test showed 
complete removal of bromine. The IR spectrum exhibited characteristic 
absorption bands at 3450 (N-H), 3200 (OH), 1680 (NHCS), 1610 (C - C) and 
1040 cm'^(C-O). The ^HNMR spectrum of the compound displayed a singlet 
(exchangeable with D2O) for two (2x NH) protons at 5 7.3, another singlet for 
one proton at 5.7 assignable to C4-H. Hydroxyl proton appeared at 5 4.8 
(exchangeable with D2O). Angular and side - chain methyl protons were 
observed at 5 1.10 (C10-CH3), 0.71 (C13-CH3), 0.93 and 0.81 (side - chain 
methyl protons). Additional support to the structure (CLXV) was provided by 
its mass spectrum which gave a prominent molecular ion peak at m/z 458 (M^ 
C28H46N2OS) along with M+2 peak. Other significant peaks were observed at 
m/z 414 (M-CS), 399 (M-NHCS), 384 (M-NHCSNH), 345 (M-CgHn). The 
genesis of few of them is given in Scheme 1. 
38 
m/z345 
NHCS 
m/z384 
I ^ N N—H W 
CRH 8J^17 
m/z414 
NHCS 
m/z399 
Thus on the basis of above discussion the solid compound (CLXV) was 
characterized as 3-hydroxycholest-3-eno-[5cir,6a-J] r,3'-diazohdine-2'-thione. 
Reaction of 5,6jS-dibromo-5Qf-cholestan-3-one (CLXIII) with urea: 
5,6y^dibromo-5Qr-cholestan-3-one (CLXIII) was similarly treated with 
urea. The reaction mixture after completion of reaction, was usually worked up 
and chromatographed over silica gel column which provided an oily compound 
(CLXVI)m 70% yield. 
CgHiT CgHn 
(CLXIII) 
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Characterization of oily compound as 3-hvdroxvcholest-3-eno [5a, 6o^d] 
r, 3^diazolidine-2^one (CLXVI); 
The elemental analysis of the compound corresponded to the molecular 
formula C2gH46N202. Negative Beilstein test showed removal of bromine. The 
IR spectrum of the compound showed absorption bands at 3445 (N-H), 3200 
(OH), 1680 (NHCO), 1610 (C = C) and 1045 cm^^  (C-0). The *HNMR 
spectrum of the compound exhibited a sharp singlet (exchangeable with D2O) 
for two (2 X NH) protons at 5 6.9 and another singlet for one proton at 5.6 for 
C4-H. Hydroxyl proton appeared at 5 4.9(exchangeable with D20).Angular and 
side-chain methyl protons were observed at 5 1.11 (C10-CH3), 0.71 (C13-CH3), 
0.93 and 0.81 (other methyl protons). The structure of the compound was 
further supported by its mass spectrum which showed the molecular ion peak at 
m/z 442 (M*C28H46N202). The other important fragment ions were observed at 
m/z 414 (M - CO), 399 (M-NHCO), 384 (M-NHCONH), 329 (M-CgHiy). The 
genesis of few of them is given in Scheme 2. 
CgHi7 
m/z 329 m/z414 
It-fl^ N—H 
C 
NHCONH 
m/z 384 
0 VNHCO 
(CLXVI) 
m/z442(Mt) 
m / z 399 
Scheme 2 
Thus in the light of above observation the oily compound (CLXVI) was 
characterized as 3-hydroxychloest-3-eno[5flr, 6a-d\ V, 3'-diazolidine-2'-one. 
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The proposed mechanism of dibromo ketones (CLXIII) with urea and thiourea 
is given in Scheme 3. 
CgHn 
B ^ ^C—NH2 
H2N—C—NH2 X 
i i / H 
X 
I^N N—H 
\ / f 
X 
x = o, s Scheme - 3 
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Reaction of 5, 6^dibromo-5Q?-cholestan-3-one(CLXIII) with euanidine 
hydrochloride; 
To a solution of 5, 6y9-dibromo-5ar-cholestan-3-one (CLXIII) in ethanol 
was added guanidine hydrochloride and the reaction mixture was refluxed for 
IV2 h. After completion of reaction, the reaction mixture was concentrated and 
cooled. After usual work up and chromatography over silica gel column an 
uncrystallizable oil was obtained which was characterized as 3-hydroxycholest-
3-eno [5a, 6a- d] 2'-amino-l', 3'-diazole (CLXVII) (yield 80%). 
(CLxin) (CLXVII) 
Characterization of oily compound as 3-hvdroxvcho!est-3-eno \Sou 6(x-d] 
2^-amino-r, 3 -^diazole (CLXVII): 
The elemental analysis of the compound corresponded to the molecular 
formula C28H47N3O. Negative Beilstein test and absence of absorption band for 
C~Br in the IR spectrum clearly showed that bromine is eliminated during the 
course of reaction. The IR spectrum of the compound exhibited characteristic 
bands at 3500 (NH2), 3440 (N-H), 3250 (OH), 1610 (C=C), 1540 (C=N) and 
1045cm'' (C-0). The 'HNMR spectrum of the compound displayed 
characteristic peaks at 6 7.4 (s, IH, NH exchangeable with D2O), 5.6 (br,s, 2H, 
NH2 and exchangeable with D2O), 5.1 (s, IH, C4-H). Hydroxyl proton 
appeared at 5 4.7(exchangeable with D2O). Angular and side-chain methyl 
42 
protons were observed at 1.15 (C10-CH3), 0.70 (C13-CH3), 0.95 and 0.90 (other 
methyl protons). The structure of the compound was further supported by its 
mass spectrum, which showed the molecular ion peak at m/z 441 
(M^C28H47N30). The other important fragment ions were observed at m/z 425 
(M - NH2), 399 (M-NH2C=N), 384 (M-NHCNNH2), 328 (M-CgHn). The 
genesis of some of the fragment ions is given in Scheme 4. 
m/z 328-^ 
-CRH 8^17 
m/z 425 
• NHCNNB 
m/z 384 Wz 399 
Scheme 4 
Thus on the basis of above discussion the oily compound (CLXVII) was 
characterized as 3-hydroxycholest-3-eno[5ci; 6a-d\ 2'-amino-r,3'-diazole. 
The proposed mechanism for the conversion of dibromoketone (CLXIII) 
to compound (CLXVII) with guanidine hydrochloride is given in Scheme 5. 
C«H 8"17 
43 
H2N-0-NH2 NH, 
Scheme 5 
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Reaction of 5. 6^dibromo-5g-cholestan-3-one fCLXIII) with 
thiosemicarbazide; 
5, 6/?-Dibromo-5a-cholestan-3-one (CLXIII) was 'treated with 
thiosemicarb-azide in ethanol and the reaction mixture was refluxed for two h. 
After completion of reaction, the reaction mixture was concentrated and 
cooled. It was taken in diethyl ether and usually worked up and 
chromatographed over silica gel column which provided a semi-solid 
compound (CLXVIII) in 73.64% yield. 
C«H 8"17 
i f f 
H2N-C—N-NH; 
CgHn 
(CLXIII) 
Characterization of semi -solid compound as 3-hvdroxvcholest-3-erao IStx, 
6c^gll\2\4^-trihydrotriazine-3'-thione(CLXVin); 
The semi-solid compound (CLXVIII) was correctly analysed for 
C28H47N3OS. Negative Beilstein test showed complete removal of bromine. 
The IR spectrum showed absorption bands at 3450 (NH), 3230 (OH), 1680 
(NHCS), 1615 (C = C) and 1040 cm'^  (C - O). Its ^HNMR spectrum exhibited 
a broad signal (exchangeable with D2O) for three (3 x NH) protons at 5 6.4 and 
another sharp singlet at 5 5.2 assingnable to C4-H. Hydroxyl proton appeared 
at 5 4.8(exchangeable with D2O). Angular and side-chain methyl protons were 
observed at 1.11 (Cio- CH3), 0.71 (CB-CHJ), 0.93 and 0.81 (other methyl 
protons). The structure of compound (CLXVIII) was further supported by its 
mass spectrum, which showed the molecular ion peak at m/z 473 
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(M^C28H47N30S) along with M + 2 peak. The other important fragment ions 
were observed at m/z 429 (M - CS), 399 (M - NHCSNH), 384 (M-
NHCSNHNH), 360 (M-CgHn). The genesis of few of them is given in Scheme 
6. 
CoH %"-n 
m/z 360-* m/z 429 
m/z 384 m/z 399 
Scheme 6 
On the basis of elemental analysis and spectral data (IR, ^HNMR and 
Mass), the compound (CLXVIII) has been characterized as 3-hydroxycholest-
3-eno [5a, 6a- e] r,2',4'-trihydrotriazine-3'-thione. 
Reaction of 5,6^dibromo-5£p-choIestan-3-one (CLXIII) with semicarba-
zide hydrochloride; 
5,6;5-Dibromo-5cir-cholestan-3-one(CLXIII) was taken in ethanol 
followed by the addition of semicarbazide hydrochloride. The reaction mixture 
was refluxed for 2i4 h. After completion of reaction, the reaction mixture was 
concentrated, cooled and then taken in diethyl ether. Usual work up and 
chromatography over silica gel column provided a semi-solid compound 
(CLXIX) in 77.85% yield. 
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Characterization of semi - solid compound as 3-hvdroxvcholest-3-eno [So; 
6cg-gir,2',4'-trihvdrotriazine-3^-one(CLXIX): 
The semi-solid compoimd (CLXIX) was correctly analysed for the 
molecular formula C28H47N3O2 (M- 457). Beilstein test negative shows absence 
of bromine in the product. The IR spectrum exhibited characteristic bands at 
3400 (N-H), 3220 (OH), 1710 (NHCO), 1620 (C=C) and 1035 cm"^  (C-0). 
The *HNMR spectrum of the compound exhibited a broad signal (exchangeable 
with D2O) for three (3 x NH) protons at 5 7.9, a singlet at 5.3 assignable to C4 -
H and hydroxyl proton appeared at 5 4.9 (exchangeable with D2O) as a one 
proton singlet. Angular and side-chain methyl protons were observed at 1.12 
(C10-CH3), 0.71 (C13-CH3), 0.92 and 0.81 (other methyl protons). The structure 
of the compound was further supported by its mass spectrum which gave the 
molecular ion peak at m/z 457 (M^ C28H47N3O2). The other important fragment 
ions were observed at m/z 429 (M-CO), 399 (M-NHCONH), 384 (M-
NHCONHNH), 344 (M-CgHn). The genesis of some of the fragment ions is 
given in Scheme 7. 
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CsH 8^17 
m/z 344 m/z 429 
m/z 384 
(CLXIX) 
m/z457(M^) 
Scheme 7 
NHCONH 
m/z 399 
Thus on the basis of above discussion the semi-solid compound 
(CLXIX) was characterized as 3-hydroxycholest-3-eno [5a, 6a-e] r,2',4'-
trihydrotriazine-3 '-one. 
The proposed mechanism for the reaction of 5,6y5-dibromo-5«-
cholestan-3-one (CLXIII) with thiosemicarbazide and semicarbazide 
hydrochloride is given in Scheme 8. 
C«H 8^17 
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Y = 0,S 
Scheme 8 
Reaction of 5,6^dibromo-5£g-cholestan-3-one (CLXIII) with 
thiocarbohydrazide: 
A mixture of 5,6/?-dibromo-5a-cliolestan-3-one (CLXIII) and 
thiocarbohydrazide in ethanol was heated at reflux for three h. After 
completion of reaction, the reaction mixture was usually worked up and 
chromatographed over silica gel column to give two semi-solid compounds 
CLXX (49%) and CLXXI (42%). 
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(CLXXI) 
Characterization of semi-solid compound as 3-hvdroxvcholest-3-eno I5a^ 
6a-f\ l\2'.4\5'-tetrahvdrotetrazepine-3'-thione (CLXX): 
The elemental analysis of the compound corresponded to the molecular 
formula C28H48N4OS (M- 488). Negative Beilstein test showed complete 
elimination of bromine. The IR spectrum showed absorption bands at 3500 
(N-H), 3200(OH), 1680 (NHCS), 1610 (C=C) and 1045cm-^  (C-0). The 
^HNMR spectrum of the compound displayed characteristic peaks at 5 7.3 (br, 
4 X NH, exchangeable with D2O), 5.1 (s, IH, C4-H) and 4.8 (s, OH 
exchangeable with D2O). Angular and side-chain methyl protons appeared at 5 
1.15 (C10-CH3), 0.65 (C13-CH3), 0.93 and 0.85 (other metiiyl protons). The 
structure of the compound was further supported by its mass spectrum which 
showed the molecular ion peak at m/z 488 (M^ C2gH48N40S) along with M+2 
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peak. The other important fragment ions were observed at m/z 444 (M-CS), 414 
(M-NHCSNH), 399 (M-NHNHCSNH), 384 (M-NHNHCSNHNH), 375 (M-
CgHn). The genesis of some the fragment ions is given in Scheme 9. 
CsH 
m/z 375 
gJ^i? 
-NHNHCSNHNH S \-NHNHCSNH 
(CLXX) 
m/z 444 
m/z488(M-) 
ni/z384 ^ m/z 399 
Scheme 9 
Thus in the light of above observation the semi-solid compound 
(CLXX) was characterized as 3-hydroxycholest-3-eno [5a,6a-f] r,2',4',5'-
tetrahydrotetrazepine-3 '-thione. 
The following mechanism (Scheme 10) has been proposed for the 
conversion of 5, 6y9-dibromo-5flr-cholestan-3-one (CLXIII) to the 
corresponding 3-hydroxycholest-3-eno [5a,6a-f\ r,2',4',5'-tetrahydro-
tetrazpine-3'-thione (CLXXI). 
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H 11 
Scheme 10 
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Characterization of second semi-solid compound as 3- hvdroxvchoIest-3-
enofSft 6£g-e]3\4^-dihvdro-r,3\4^-thiadiazine-2^one (CLXXI); 
The elemental analysis of the compound corresponded to the molecular 
formula C28H46N2O2S (M^474). Absence of bromine in the product was 
confirmed by its negative Beistelin test, Mass and IR spectra. The IR spectrum 
showed absorption bands at 3390 (N-H), 3240 (OH), 1640 (NHCO), 1615 
(C=C) and 1040 cm'' (C-0). The ' H N M R spectrum of the compound 
displayed signals at 5 7.5 (br, s, 2 x NH, exchangeable with D2O), 5.7 (s, IH, 
C4-H) and 4.7 (s, OH exchangeable with D2O). Angular and side-chain methyl 
protons were observed at 1.10 (C10-CH3), 0.65 (C13-CH3), 0.93 and 0.81 (other 
methyl protons). The structure of the compound was further supported by its 
mass spectrum which showed the molecular ion peak at m/z 474 
(M- C28H46N2O2S) along with M+2 peak. The other important fragment ions 
were observed at m/z 446 (M-CO), 399 (M-NHCOS), 384 (M-NHNHCOS), 
361 (M-CgHi?). The genesis of few of them is given in Scheme 11. 
CgHi7 
m/z 361 m/z 446 
m/z 384 m/z 399 
Scheme 11 
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Thus on the basis of above discussion the semi-solid compound 
(CLXXI) was characterized as 3-hydroxycholest-3-eno [5a, 6a-e] 3',4'-
dihydro-r,3',4'-thiadiazine-2'-one. 
The following mechanism (Scheme 12) has been proposed for the 
conversion of 5,6y^dibromo-5a-cholestan-3-one (CLXIII) to the corresponding 
3-hydroxycholest-3-eno [5 a,6a-e] 3 ',4'-dihydro-1 ',3 ',4'-thiadiazine-2'-one 
(CLXXI). 
H,>^-NH— C—NI^-NH, 
}f y^—C=S 
H 
••NH 
NH, 
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Scheme 12 
Reaction of 4Qf-bromocholest-5-en-3-one (CLXTV) with thiourea; 
A mixture of 4a-bromochoelst-5-en-3-one (CLXIV) and thiourea in 
ethanol was refluxed for three h. After completion of reaction, the reaction 
mixture was concentrated, cooled and then taken in diethyl ether. It was usually 
worked up and chromatographed over silica gel column to give a semi-solid 
compound (CLXXII) in 70% yield. 
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Characterization of semi-solid compound as cholest-5-eno f3,4-rf ]r,3'-
diazole-2 -^thione (CLXXH); 
The elemental analysis of the compound corresponded to the molecular 
formula C28H44N2S (M- 440). Negative Beilstein test showed absence of 
bromine in the product.The IR spectrum showed absorption bands at 3500 (N-
H), 1680 (NHCS), 1610 (C=C) and 1550 cm'^ CC^N). The ' H N M R spectrum of 
compound showed one proton singlet at 6 7.1 (exchangeable with D2O) for NH 
proton and a double doublet for one (Ce-olefmic H) proton at 5.6 (J = 6.5 Hz 
and 4.2 Hz). Angular and side - chain methyl protons were observed at 5 1.15 
(C10-CH3), 0.70 (C13-CH3), 0.93 and 0.85 (other methyl protons). The structure 
of the compound was further supported by its mass spectrum which showed the 
molecular ion peak at m/z 440 (M* C28H44N2S) along with M + 2 peak. The 
other important fragment ions were observed at m/z 425 (M-CH3), 396 (M-
CS), 381 (M-NHCS), 327 (M - CgHn). The genesis of few of them is given in 
Scheme 13. 
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'^«Hi 
m/z327 
m/z381 
(CLXXn) 
m/z440(M+) 
•- m/z 425 
m/z396 
Scheme 13 
Thus in the light of above observation semi-solid compound (CLXXII) 
was characterized as cholest-5-eno [3,4-(f| r,3'-diazole-2'-thione. 
The proposed mechanism for the reaction of a-bromo ketone (CLXIV) 
with thiourea is given in Scheme 14. 
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All melting points were recorded on a Kofler apparatus and are 
uncorrected. Infrared (IR) spectra were determined in KBr / Nujol / Neat with 
Perkin Elmer 1600 FTIR spectrophotometer. The ' H N M R spectra were run in 
CDCI3 on varian VXR-300s machine with Me4Si as the internal standard and 
its values are given in ppm (5). The abbreviations s, singlet; br, broad; m, 
multiplet centered at; d, doublet; dd, double doublet; t, triplet. The mass spectra 
were run on a Geol JMS D-300 spectrometer. The NH/OH signals disappeared 
on addition of deuterium (D2O) with no significant change in other parts of 
'HNMR spectra. Thin layer chromatographic (TLC) plates were coated with 
silica gel G and 20% aqueous solution of perchloric acid was used as spraying 
agent. Light petroleum ether refers to a fraction of b.p. 60-80° and ether refers 
to diethyl ether. Sodium sulphate anhydrous was used as the drying agent. 
3i?-Hvdroxv-5a,6ig-dibromocholestane: 
To a solution of cholesterol (5 g) in ether (30 ml) was added bromine 
solution (0.9 ml of bromine in 20 ml of glacial acetic acid containing 0.2 g of 
anhydrous sodium acetate) with stirring. The solution turned yellow and 
promptly set to a stiff paste of the dibromide. The mixture was cooled in an ice 
bath and stirred with a glass rod to ensure complete crystallization. The product 
was then collected by filtration under suction and washed with cold ether-acetic 
acid mixture (3 : 7) until the filtrate was completely colourless and then air 
dried (6.9 g), m.p. 112 - 113 °C (reported^^ m.p. 113 °C). 
5.6^Dibromo-5Qf-cholestan-3-one(CLXIII); 
3;9-Hydroxy-5a, 6y -^dibromocholestane (6.9 g) was suspended in 
acetone (150 ml) in a three-necked round bottom flask fitted with stirrer and 
dropping fimnel. The suspension was stirred for 5 minutes and Jones reagent^ ^ 
(10 ml) was then added in drops from dropping fimnel in 15 minutes. The 
temperature of the reaction mixture, during oxidation, was maintained between 
0-5° by external cooling. After the addition was complete, stirring was 
continued for 15 minutes and cold water (200 ml) was added. The product was 
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collected on a Buchner funnel and washed thoroughly with water and methanol 
71 
and air dried (5 g), m.p. 73 T (reported" m.p. 73-75 "C). 
Reaction of 5,6ig-dibronio-5Q^cholestan-3-one(CLXIID with thiourea: 3-
Hvdroxvxholest-3-eno \5a,6a-d] r,3^-diazolidine-2^-thione (CLXV); 
5,6y5-Dibromo-5a-cholestan-3-one (CLXIII) (1.0 g, 1.838 mmol) was 
added to ethanol (30 ml) followed by thiourea (0.286 g, 3.763 mmol). The 
reaction mixture was refluxed for two h. Progress of the reaction was 
monitored by TLC. After completion of reaction, the reaction mixture was 
concentrated under reduced pressure and the residue was taken in diethyl ether. 
The ethereal solution was washed with water (4-5 times each with 30 ml) and 
dried over anhydrous sodimn sulphate. The crude product obtained after 
removal of solvent was purified by column chromatography over silica gel 
column. Elution with a mixture of light petroleum ether - diethyl ether (19 : 1) 
provided 3-hydroxycholest-3-eno [5a, 6a-d\ r,3'-diazolidine-2'-thione as solid 
CLXV (0.698 g), recrystallized from methanol, m.p. 63-64 °C (Beilstein 
negative). 
Analysis found C, 73.28, H, 10.06; N, 6.12 
C28H46N2OS requires C, 73.30, H, 10.10; N, 6.10% 
IR 
^HNMR (CDCI3) 
MS 
Vmax 3450 (NH), 3200 (OH), 1680 (NHCS), 1610 
(C = C) and 1040 cm"^  (C - O). 
5 7.3 (s, 2H, 2 x NH, exchangeable with D2O), 5.7 
(s, IH, C4 - H), 4.8 (s, IH, OH, exchangeable with 
D2O), 1.10 (Cio - CH3), 0.71 (Ci3 - CH3), 0.93 
and 0.81 (other methyl protons). 
m/z 458 (Mt C28H48N2OS), 414 (M - CS), 399 (M 
- NHCS), 384 (M - NHCSNH), 345 (M - CgHn). 
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Reaction of 5,6>g-dibromo-5flf-cholestan-3-one (CLXIII) with urea;3-
Hvdroxvcholest-3-eno fSo; 6a-d] r,3'-diazolidine-2'-one (CLXVI); 
5,6y^Dibromo-5a-cholestan-3-one (CLXIII) (1.0 g, 1.838 mmol) was 
added to ethanol (30 ml) followed by urea (0.22 g, 3.666 mmol). The reaction 
mixture was refluxed for VA h. Progress of the reaction was monitored by TLC. 
After completion of reaction, the reaction mixture was concentrated, cooled 
and the residue was taken in diethyl ether. The ethereal solution was washed 
with water (4-5 times each with 30 ml) and dried over anhydrous sodium 
sulphate. The crude product obtained after removal of solvent was purified by 
column chromatography over silica gel column. Elution with a mixture of light 
petroleum ether-diethyl ether (15:1) provided 3-hydroxycholest-3-eno [5 a, 6 a-
d] r,3'-diazolidine-2'-one as an oily compound CLXVI (0.568 g) (Beilstein 
negative). 
Analysis found : C, 75.92; H, 10.44; N, 6.34 
C28H46N2O2 requires : C, 75.96; H, 10.47; N, 6.32% 
IR 
' H N M R (CDCI3) 
MS 
Vn,ax 3445 (NH), 3200(OH), 1680 (NHCO), 1610 
(C = C) and 1045 cm'^  (C - O). 
5 6.9 (s, 2H, 2 x NH, exchangeable with D2O), 5.6 
(s, IH, C4 - H), 4.9 (s, IH, OH, exchangeable with 
D2O), 1.11 (Cio - CH3), 0.71, (Ci3 - CH3), 0.93 and 
0.81 (other methyl protons). 
m/z 442 (Mt, C28H46N2O2), 414 (M - CO), 399 
(M - NHCO), 384 (M - NHCONH ), 329 (M -
CgHn). 
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Reaction of 5,6^dibromo-5Qf-cholestan-3-one (CLXIII) with guanidine 
hydrochloride; 3-Hvdroxvcholest-3-eno ]5a,6a- d] 2'-amino-r,3'-diazole 
(CLXVII); 
Dibromoketone (CLXIII) (1.0 g, 1.838 mmol) was similarly treated with 
guanidine hydrochloride (0.22 g, 3.666 mmol) in ethanol (30 ml). The reaction 
mixtm^e was refluxed for lYi h. Progress of the reaction was monitored by TLC. 
After the completion of reaction, the reaction mixtm-e was concentrated under 
reduced pressure and the residue was taken in ether. The ethereal solution was 
washed with water (4-5 times with 30 ml) and dried over anhydrous sodium 
sulphate. The crude product obtained after removal of solvent was purified by 
column chromatography over silica gel column. Elution with mixture of light 
petroleum ether-diethyl ether (14:1) provided 3-hydroxycholest-3-eno [5a,6a-
cfl 2'-amino-r,3'-diazole (CLXVII) (0.648 g) as an oil (Beilstein negative). 
Analysis found C, 76.09; H, 10.68; N, 9.54 
C28H47N3O requires C, 76.13; H, 10.72; N, 9.51% 
IR 
^HNMR(CDCl3) 
MS 
Vmax 3500 (NH2), 3440 (NH), 3250 (OH), 1610 (C = 
C), 1540 (C = N) and 1045 cm *^ (C - O). 
5 7.4 (s, IH, NH, exchangeable with D2O), 5.6 (br, 
s, NH2, exchangeable with D2O), 5.1 (s, IH, C4 -
H), 4.7 (s, IH, OH, exchangeable with D2O), 1.15 
(Cio - CH3), 0.70, (Ci3 - CH3), 0.95 and 0.90 (other 
methyl protons). 
m/z 441 (Mt, C28H47N3O), 425 (M - NH2), 399 (M 
- NH2CN), 384 (M - NHCNNH2), 328 (M -CgHn). 
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Reaction of 5.,6^dibromo-5«-cholestan-3-one (CLXni) with thiosemicarbazide : 
3-Hvdroxvcholest-3-eno I5a,6a-e] r.2\4'-trihvdrotriazine-3'-thione (CLXVni): 
5,6y^Dibromo-5a;-cholestan-3-one (CLXIII) (1.0 g, 1.838 mmol) was 
treated with thiosemicarbazide (0.334 g, 3.670 mmol) in ethanol (30 ml). The 
reaction mixture was refluxed for two h. Progress of the reaction was 
monitored by TLC. After completion of reaction, the reaction mixture was 
concentrated under reduced pressure and the residue was taken in diethyl ether. 
The ethereal solution was washed with water (4-5 times each with 30 ml) and 
dried over anhydrous sodium sulphate. The crude product obtained after 
removal of solvent was purified by column chromatography over silica gel 
colunrn. Elution with mixture of Ught petroleum ether - diethyl ether (13:1) 
provided 3-hydroxycholest-3-eno [5a,6a' e] r,2',4'-trihydrotriazine-3'-thione 
CLXVIII (0.64 g) as semi-solid (Beilstein negative). 
Analysis found : C, 70.95; H, 10.02; N, 8.82 
C28H47N3OS requires : C, 70.98; H, 10.00; N, 8.86% 
IR Vmax 3450 (NH), 3230( OH), 1680 (NHCS), 1615 
(C = C) and 1040 cm"^  (C - O). 
' H N M R (CDCI3) 
MS 
5 6.4 (br, s, 3H, 3 x NH, exchangeable with D2O), 
5.2 (s, IH, C4 - H), 4.8 (s, IH, OH, exchangeable 
with D2O), 1.11 (Cio - CH3), 0.71 (Ci3 - CH3), 0.93 
and 0.81 (side - chain methyl protons). 
m/z 473 (Mt , C28H47N3OS), 429 (M - CS), 399 
(M - NHCSNH), 384 (M - NHCSNHNH ), 360 (M 
- CgHn). 
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Reaction of 5,6^dibromo-5Qr-cholestan-3-one (CLXIII) with semicarbazide 
hydrochloride ; 3-Hvdroxvcholest-3-eno \5a,6a - e] l'.,2\4'-trihvdrotriazine-
3^-one (CLXIX); 
Dibromoketone (CLXIII) (1.0 g, 1.838 mmol) was similarly treated with 
semicarbazide hydrochloride (0.4Ig, 3.676 mmol) in ethanol (30 ml). The 
reaction mixture was refluxed for 2Y2 h. Progress of the reaction was monitored 
by TLC. After completion of reaction, the reaction mixture was concentrated 
under reduced pressure and the residue was taken in ether. The ethereal 
solution was washed with water (4-5 times each with 30 ml) and dried over 
anhydrous sodium sulphate. The crude product obtained after evaporation of 
solvent was purified by column chromatography over silica gel column. 
Elution with a mixture of Ught petroleum ether - diethyl ether (12 : 1) provided 
3-hydroxycholest-3-eno [5a,6a - e] r,2',4'-trihydrotriazine-3'-one CLXIX 
(0.654 g) as non-crystallizable semi-solid (Beilstein negative). 
Analysis found : C, 73.52; H, 10.28; N, 9.15 
C28H47N3O2 requires : C, 73.47; H, 10.35; N, 9.18% 
IR 
^HNMR (CDCI3) 
MS 
Vmax 3400 (NH), 3220 (OH), 1710 (NHCO), 1620 
(C = C) and 1035 cm"' (C - O). 
6 7.9 (br, s, 3H, 3 x NH, exchangeable with D2O), 
5.3 (s, IH, C4 - H), 4.9 (s, IH, OH, exchangeable 
with D2O), 1.12 (Cio - CH3), 0.71 (Ci3 - CH3), 0.92 
and 0.81 (other methyl protons). 
m/z 457 (Mt, C28H47N3O2), 429 (M - CO), 399 
(M - NHCONH), 384 (M - NHCONHNH ), 344 
(M-CgHn). 
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Preparation of Thiocarbohydrazide: 
To a vigorously stirred solution of 250 g of 100% hydrazine hydrate (5 
moles) in 150 ml of water, 76 g (1 mole) of carbon disulphide was added drop-
wise. The temperature of the solution rose to 62°C. The reaction mixture was 
then heated at reflux for 30 min., cooled in an ice bath for 30 minutes and the 
precipitated thiocarbohydrazide was filtered, washed with ethanol and ether, 
and air dried. The mother liquor was returned to the reaction flask and the 
process repeated twice, after which no more thiocarbohydrazide was obtained. 
Yields of 62.0 g , 13.28 g and 4.0 g. were obtained. The three samples were 
combined and recrystallized from the minimum amount of water acidified with 
a few drops of concentrated hydrochloric acid; 67.1 g thiocarbohydrazide 
(63.3%) was obtained, m.p. 170-171 °C, (reported^^ m.p. 171 °C). 
Reaction of 5,6^dibromo-5Q?-cholestan-3-one (CLXIII) with 
thiocarbohydrazide ; 3-Hvdroxvcholest-3-eno [50,60?- f] l',2',4',5'-
tetrahvdrotetrazepine-3^-thione (CLXX), 3-hvdroxvcholest-3-eno \5a,6a -
e] 3\4'-dihvdro r,3\4^-thiadizine-2'-one (CLXXI); 
5,6;^Dibromo-5a-cholestan-3-one (CLXIII) (1.0 g, 1.838 mmol) was 
treated with thiocarbohydrazide (0.389 g, 3.767 mmol) in ethanol (30 ml) and 
the reaction mixture was refluxed for three h. The progress of the reaction was 
monitored by TLC. After completion of reaction, solvent was removed under 
reduced pressure and the residue was taken in diethyl ether. The ethereal 
solution was washed with water ( 4 - 5 times each with 30 ml) and dried over 
anhydrous sodium sulphate. The solvents were removed and the residue was 
chromatographed over a silica gel column. 
Elution with light petroleum ether - diethyl ether (16 : 1) provided 3-
hydroxycholest-3-eno [5a,6a - f] r,2',4',5'-tetrahydrotetrazepine-3'-thione 
(CLXX) as semi-soHd (0.439 g) (Beilstein negative). 
Analysis found : C, 68.93; H, 9.79; N, 11.44 
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C28H48N4OS requires C, 68.94; H, 9.89; N, 11.46% 
'HNMR (CDCI3) 
MS 
IR : v„,ax 3500 (NH), 3200( OH), 1680 (NHCS), 1610 
(C = C) and 1045 cm-' (C - 0). 
: 6 7.3 (br, s, 4H, 4 x NH, exchangeable with D2O), 
5.1 (s, IH, C4 - H), 4.8 (s, IH, OH, exchangeable 
with D2O), 1.15 (Cio - CH3), 0.65 (Ci3 - CH3), 
0.93 and 0.85 (remaining methyl protons). 
: m/z 488 (Mt , C28H48N4OS), 444 (M - CS), 414 
(M - NHCSNH), 399 (M - NHNHCSNH ), 384 ( 
M -NHNHCSNHNH), 375 (M - CgHjy). 
Further elution with light petroleum ether - diethyl ether (5 : 1) afforded 
3-hydroxycholest-3-eno [5a,6a - e] 3',4'-dihydro-r,3',4'-thiadiazine-2'-one 
(CLXXl) as semi-soUd (0.365 g) (Beilstein negative). 
Analysis found : C, 70.81; H, 9.71; N, 5.92 
C28H46N2O2S requires : C, 70.83; H, 9.76; N, 5.90% 
IR 
^HNMR (CDCI3) 
MS 
v„,ax 3390 (NH), 3240 (OH), 1690 (NHCO), 1615 
(C = C) and 1040 cm^ ^ (C - O). 
6 7.5 (br, s, 2H, 2 x NH, exchangeable with D2O), 
5.7 (s, IH, C4 - H), 4.7 (s, IH, OH, exchangeable 
with D2O), 1.10 (Cio - CH3), 0.65 (Ci3 - CH3), 
0.93 and 0.81 (remaining methyl protons). 
m/z 474 (Mt , C28H46N2O2S), 446 (M - CO), 399 
(M - NHCOS), 384 (M - NHNHCOS), 361 (M -
CgHiy). 
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Cholest-5-en-3-one; 
To a solution of 5or,6y^dibromocholestaii-3-one (5 g) in ether (100 ml) 
and acetic acid (2.5 ml) was added, zinc dust (7.5 g) in small portions during 30 
minutes with contineous shaking. After the addition was complete, the ethereal 
solution containing suspended zinc dust was filtered and the filtrate was 
transferred to a separating funnel. The ethereal phase was then washed 
successively with water, sodium bicarbonate (5%) and water and dried over 
anhydrous sodium sulphate. Removal of the solvent gave an oily residue which 
was crystallized from methanol to give the desired product (3.2 g), m.p. 127-
128 °C (reported '^ m.p. 129 °C). 
4oBromocholest-5-en-3-one(CLXIVV. 
To a solution of cholest-5-en-3-one (5.1 g, 20 mmol) in CCI4 (100 ml) at 
0 °C, bromine-dioxane complex in a mixture of CCI4 (40 ml) and diethyl ether 
(80 ml) was added dropwise (during 20 min) and then the mixture was stirred 
for VAh at room temperature while further portion of reagent was added in 
portionwise. The mixture was treated with a mixture of saturated aqueous 
sodium tiiiosulphate (100 ml) and water (50 ml) to remove the excess of 
reagent. After extraction the phase were separated and the organic phase was 
washed with water (50 ml), dried over anhydrous sodium siilphate and 
evaporated. The residue was treated with a mixture of hexane + ethyl acetate 
8/2 to yield product (CLXIV) as crystals, m.p. 146-147 "C (reported'^ '' m.p. 
148-149 °C). 
Reaction of 4£g-bromocholest-5-ene-3-one (CLXIV) with thiourea: Cholest-
5-eno-\3A-d 1 l\3^-diazole-2^-thione (CLXXII); 
4Q;-Bromocholest-5-en-3-one (CLXIV) (1.0 g, 2.15 mmol) was treated 
with thiourea (0.328 g, 4.3 mmol) in ethanol (30 ml) and the reaction mixture 
was refluxed for three h. Progress of the reaction was monitored by TLC. After 
completion of reaction, the reaction mixture was concentrated under reduced 
67 
pressure and the residue was taken in ether. The etitiereal solution was washed 
with water (4-5 times each with 30 ml) and dried over anhydrous sodium 
sulphate. The crude product obtained after evaporation of solvent, was purified 
by column chromatography over silica gel column. Elution with a mixture of 
light petroleum ether- diethyl ether (14 : 1) provided cholest-5 eno-[3,4-c?] V,3' 
-diazole-2'-thione (CLXXII) as semi - sohd (0.665 g) (Beilstein negative). 
Analysis found C, 76.36; H, 10.10; N, 6.33 
C28H44N2S requires C, 76.30; H, 10.06; N, 6.35% 
IR 
' H N M R (CDCI3) 
Vniax 3500 (NH), 1680 (NHCS), 1610 (C = C) and 
1550 cm-^  (C = N). 
5 7.1 (s, IH, NH, exchangeable with D2O), 5.6 (dd, 
IH, J = 6.5 Hz, 4.2 Hz, Cg - H), 1.15 (Cio - CH3), 
0.70 (Ci3 - CH3), 0.93 and 0.85 (other methyl 
protons). 
MS m/z 440 (Mt, C28H44N2S), 425 (M - CH3), 396 
(M - CS), 381 (M - NHCS), 327 (M - CgHn). 
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CH APTEE - II 
Syntdesis of SteroidaC 1', 3 ^ -(Dioo^Can 
-2 ^ 'One and! \ 3 '-Oj^atHioQin 
-2'-TBom 

Epoxide ring-opening reactions have been reported at large in the 
literature. ^ "^  The epoxide ring is very sensitive and opens, generally under mild 
condition when it comes in contact with acid or base7''° A number of papers 
dealing with the reaction of epoxides with a variety of reagents have appeared 
where anionic and cationic cleavages of epoxide ring followed by some novel 
rearrangements in certain cases have been reported. 
PCihara et al. reported the reaction of 2,3-epoxypropyl phenyl ether (I) 
with carbondioxide in the presence of N-methylpyrrolidinone (NMP) under 
atmospheric pressure at 100 °C in 5 mol % of various salts which gave 
selectively five membered cyclic carbonate (4-phenoxy methyl-l,3-dioxolan -
2-one (II). 
PhQ 
O 
+ CO, 
(I) 
O O 
(n) 
Josef ef fl/." reported the reaction of ethylene oxide (III) with CO2 [10 Molar) 
at 40-250 °C in the presence of various salts to form ethylene cyclic carbonate 
(IV) (yield 83.1%). 
Q 
O 
K 
O' O A '^^ ^ ^ "vJ 
(HI) (IV) 
Kihara et al. '^  later reported the reaction of phenyl-ethylene oxide (V) 
with carbon disulfide in the presence of lithium bromide in THF which gave a 
mixture of regioisomeric cyclic dithiocarbonates (VI), (VII) and (VIII). 
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Q 
Ph" 
(V) 
+ CS2 
'H 
0 
J + 
'-u 
0 S 
/ + 
'H 
pjiiiiiiijj 
Ph 
/ 
H^ 
(VI) (VII) (VIII) 
Kuper et al}^ reported the reaction of cyclohexane oxide (IX) with 
carbon dioxide in the presence of chromium metallo-prophyrinates at 75°C for 
18 h to form cis and rram-cyclohexane 1,2-cychc carbonates (Xa) and (Xb) 
J' O 
O i^ ' o 
+ C0, CrTTPCI 
(IX) (Xa) (Xb) 
Margherita et al}^ reported the reaction of l,3-dithiolan-2-thione (XI) 
with epoxide (XII) in the presence of HBF4 Et20 in anhyd. CH2CI2 or anhyd. 
CgHsCl which gave l,3-dithiolan-2-one (XIII) (yield 66-85%). 
R' R^ 0 
+ / 
S 
(XI) 
R3 r 
(XII) 
R ' = H, Me; R^ = H, Me, C10H21; R^R^ = (^2)4 
1T>2 R' = H, Me; R' = H, Me, C10H21; R'R^ = (CH2)4 
1 R" 
o 
(XIII) 
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The reaction of 5,6«-oxido-5a-cholestane (XIV) and its 3y5-substituted 
derivatives with l-phenyl-lH-tetrazole-5-thiol in the presence of hthium 
bromide and dimethyl formamide provided respective products (XV). ^ ^ 
(XIV) 
PIT—N' ^N—H 
\ / 
(XV) 
R 
H 
OH 
OAC 
CI 
R 
H 
OH 
OAC 
CI 
Taguchi et al. '^  reported that an equimolar reaction of 2-hexyl oxirane 
(XVI) with carbon disulphide in hexane and in the presence of triethylamine at 
100 °C for 20 h provided 5-hexyl-l,3-oxathiolane-2-thione (XVII) (5%), 4-
hexyl-l,3-dithiolane-2-thione (XVIII) (21%) and 4-hexyl-l,3-dithiolane-2-one 
(XIX) (63%). 
C.H 6^13 
+CS, 
(XVI) 
QHjg 
0 
s 
(xvn) 
+ 
^6^13 
S 
(xvni) 
C.H 
+ 
6^13 
o 
(XIX) 
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17 Didier et al. reported that a-acetylenic alcohols (XX) on reaction with 
carbon disulphide in the presence of KF on AI2O3 (without solvent) gave 
selectively 4-alkylidene-l,3-oxathiolane-2-thione (XXI). 
•R + CS2 
2 OH 
(XX) 
R = H, Me, 1-propynyl; R' = Me, H 
R' 
R^ 
O 
(XXI) 
R 
R^  = Et, MesCH; R^ R^  = (CH2)5 
Brasseur^ ^ reported the reaction of alkylene oxides (XXII) with carbon 
disulphide in the presence of various catalysts to form cyclic dithiocarbonates 
(XXIII) which were decomposed in second stage to give thiiranes (XXIV). 
\ / ^ ' 
\ / + CS2 
0 
(xxn) 
R = H, Me,Et;R^ = H;RR^ 
Catalyst-LiCl, LiBr, Mel or 
X / « • 
V 
s (XXffl) 
= (CH2)4 
h 
— ^ \ / 
\ / S 
(XXIV) 
19 Taguchi et al. reported the reaction of episulphides (thiirames) (XXV) 
and (XXVII) with malononitrile and diethyl malonate and obtained (XXVIa) 
^^ (XXVIb) and (XXVIII) as the products, respectively. 
76 
+ NC—CHjCN 
(XXV) 
CH2(COOEt)2 
(XXVII) 
,1 ^"V^^J."/. 
Taguchi and coworkers^° also carried out the reaction of episulphide 
(XXIX) with carbon disulphide in the presence of triethylamine and obtained 
4,4-diniethyl l,3-dithiolane-2-thione (XXX) as the product. 
+ CS-, ^^3N 
(XXK) 
c 
II 
s 
(XXX) 
Taguchi and coworkers also reported the reaction of 2,2-
dimethyloxirane (XXXI) with carbon disulphide in the presence of 
triethylamine under high pressure to give 5,5-dimethyl-l,3-oxathiolane-2-
thione (XXXIII) in high yield and (XXXII) as a minor product, while 2-hexyl 
oxirane (XXXIV) under the same reaction conditions formed (XXXV), 
(XXXVII) and (XXXVIII) as minor product and 4-hexyl-l,3-dithiolane-2-
thione (XXXVI) as the main product. 
7 
o 
(XXXI) 
Et3N 
+ CS2 7*-
800M Pa, 100 °C 
II 
s 
(XXXII) 
+ 
s 
(XXXIII) 
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6^13 '-6^13 
~J ^ ^^2 800M Pa, 100 C^ Q S 
0 
(xxrv) 
s 
(XXXV) 
CeHn 
'-6^13 
s 
(XXXVI) 
+ 
P6H 13 
0^ 
0 
(xxxvn) (xxxvni) 
.22 Fieser and Rajagopalan reported the reaction of cholesterol-epoxide 
(XXXIX) with N-bromosuccinimide which afforded ip, S-dihydroxy-Sa-
cholestan-6-one (XL) and 3yff-hydroxy-7-bromocholest-4-en-6-one (XLI). 
(XXXIX) 
Fieser^^ reported an exhaustive dichromate oxidation of cholesterol 
epoxide (XXXIX) in presence of acetic acid but only 16 % yield of hydroxy 
diketone (XLII) was recovered but with cholesterol epoxide (XLIII) its yield 
was 90 %. 
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HO 
(XXXIX) (XLII) 
(XLm) 
,24 James and Shoppee studied the bromination of 3;5-acetoxy-5, 6a-
epoxy-5ci;-cholestane (XLIV) by using Imol bromine in acetic acid under 
varying conditions and obtained only one product 3;5-acetoxy-5-bromo-6^-
hydroxy-5 or-cholestane (XLV) which on chromic acid oxidation gave 2(3-
acetoxy-5-bromo-5 cir-cholestan-6-one (XLVa). 
79 
Sondheimer et al. studied the reaction of 3-ethylene dioxy-5a, 6 a-
oxidopregnan-20-one-17cir, 2 l-diol-21-acetate (XLVI) with perchloric acid and 
allopregnan-3, 20-dione-5«, 6(3, 17 a, 21-tetrol-21-nionoacetate (XLVII) was 
obtained as a product. 
-OAc 
(XL VI) 
Shaw and Stevenson^^ discovered a simple method for the preparation of 
4-bromocholest-4-en-3-one (IL) by the treatment of 4/?, 5-epoxy-5;^cholest-3-
one (XLVIII) with hydrobromic acid. 
(XLvin) (IL) 
Shoppee et al. reported the halogenation of 5, 6y9-epoxy-5/9-cholestane 
(L) in the presence of hydrogen chloride in chloroform at 15 °C to afford 5-
chloro-5 a-cholestan-6y(9-ol (LI) which was oxidised by chromium trioxide-
acetic acid at 15 °C to 5-chloro-5a-cholestan-6-one (LII). 
80 
OH 
C1O3 - AcOH 
(LH) 
Collin^^ studied the rearrangement of 4 a, Sor-epoxy-cholest-S-one (LIII) 
with BFs-etherate and reported the formation of 5y5-A-norcholestan-3-one 
(LIV). 
CgHi7 
BF-i - etherate 
£ ^ 
(LIII) (LIV) 
Bowers et al. reported the formation of cynosteroids (LVI) and (LVII) 
when 3;^-acetoxy-5a, 6a-epoxy steroid (LV) was treated with potassium 
cyanide at 150 °C. 
81 
AcO 
(LV) 
Kirk reported the BFa-etherate catalysed rearrangement of 3/?-acetoxy-
5 a, 6Q;-epoxy-6y6f-methyl steroid (LVII) which gave 3/?-acetoxy-6y9- methyl-A-
homo-B-nor-5a ketone (LIX). Transformation of 2 a, 3a-oxido-3y^-acetoxy-5«-
cholestane (LX) into (LXI) was also reported.^ ^ 
BF^ - etherate 
(j)H,r.t„ 5h Ac( 
•Me 
(LVIII) 
(LIX) 
32 Batres et al. repoted the reaction of 5 a, 6a-oxido-3-cycloethylene 
dioxyandrostan-17y9-ol (LXII) with ethylene glycol and piperidine and obtained 
(LXIIIa) as a product which on further treatment with acetone-water in the 
presence of/7-TsOH gave the ketone (LXIIIb). 
82 
(b) O 
Ellis et alr'^ reported the reaction of 3y^acetoxy-5, 6or-epoxy-6y^ 
methyl-5flr-androstan-17-one (LXIV) with hydriodic acid (under anhydrous 
condition) to obtain 3y6?-acetoxy-5, 6y0-dihydroxy-6a-methyl-5a-androstan-17-
one (LXV) as a product. 
(LXV) 
Djerassi et al}'^ studied the reaction of 3-keto-l, 2-epoxy-5«-cholestane 
(LXVI) witfi hydrazine hydrate and sodium hydroxide and obtained A^ -
cholesten-la-ol (LXVII). Wharton and Bohlen^^ also reported the hydrazine 
hydrate reduction of (XLVIII) into A -^cholesten-5y0-ol (LXVIII). 
83 
8"17 
H 
(LXVI) 
H2NNH2, NaOH 
A, 20 min * 
(LXVII) 
s'^n 
(XLVIII) 
H2NNH2, NaOH 
A, 25 min 
(LXVIII) 
Hallsworth and Henbest^ ^ reported the effect of a hydroxyl group on 
metal reduction of vicinal epoxides and obtained different products (LXIXa), 
(LXIXb), (LXXIa), (LXXIb), (LXXIII) with 5j3, 6/?-epoxycholestane (XLIII), 
6/7, 7/?-epoxycholestane-3y -^ol (LXX) and 3-methoxy-ly5, 2/?-epoxide (LXXII). 
(LXIXa) (LXIXb) 
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(LXX) (LXXIa) (LXXIb) 
MeO 
Li, MeNH^^  
20"C, Ih 
MeO 
(LXXII) (LXXin) 
Kirk et alr'^ reported the reaction of 6/?, 7;^epoxide (LXXIV) with 
lithium aluminium hydride in tetrahydrofuran which afforded triol (LXXV). 
(LXXIV) (LXXV) 
Blunt et al.^ reported the reaction of BFs-etherate with 5, 6«-epoxy-5Q;-
cholestane (LXXVI) and obtained rearranged product (LXXVII). 
85 
C«H 8J^17 C«H gJ^iv 
Blacket et al."^ studied the reaction of 4a, 5a-(LXXVIII) and 5/], 6f3- (L) 
epoxycholestanes with BFs-etherate in benzene and obtained rearranged 
products, cholestan-4a-ol (LXXIX) and 6a-ol (LXXX) respectively. 
(LXXVIII) 
8^17 
BFT - etherate 
— i ^ 
CeHe 
OH 
(LXXIX) 
8^17 
%^n 
(L) 
BF3 - etherate 
CeHe 
OH 
(LXXX) 
8^17 
Iwasaki e/ al. ^  treated various oxiranes (LXXXI) with carbon dioxide at 
100 °C using sodium bromide as catalyst under atmospheric pressure to obtain 
the corresponding five-membered cychc carbonates (LXXXII) quantitatively. 
86 
a o 
(LXXXI) 
X 
- H 
-N02 
- C N 
-CI 
-CH3 
-OCH3 
+00, 
NaBr(5mol%) 
NMP (1 mol/L), 1 atm, 
100"C, 30min 
(LXXXn) 
X 
•H 
NO2 
•CN 
CI 
CH3 
OCH3 
The reaction of 5, 6a:-epoxy-5a-cholestane (LXXXIII-a) its 3y5^ chloro-
(LXXXIII-b) and acetoxy (LXXXIII-c) analogues with carbon disulphide in 
triethylamine furnished 5a-cholestano-[6Qr, 5-d]-l', 3'-oxathiolane-2'-thione 
(LXXXIV-a), its chloro (LXXXIV-b) and acetoxy analogues (LXXXIV-c).^ ^ 
(LXXXIII-a) H 
(LXXXIII-b) CI 
(LXXXIII-c) OAc 
(LXXXIV-a) H 
(LXXXIV-b) CI 
(LXXXIV-c) OAc 
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'39 Baba et al. reported the reaction of oxiranes (LXXXIV) with carbon 
dioxide using 1: 1 complex BusSnl and BU4PI as a catalyst to produce five 
membered cyclic carbonates (LXXXV). 
+CO0 
(LXXXV) 
O. . 0 
o 
(LXXXVI) 
H 
H 
H 
H 
H 
H 
H 
CH3 
Takeda et al^° reported the reaction of propylene oxide (LXXXVII) 
with carbon dioxide in the presence of Q;;9,?;5-tetraphenylprophinato-
aluminium methoxide to produce propylene carbonate (LXXXVIII). 
^rr\ TPPAlOMe 
/ 
O^ / O 
o 
(LXXXVII) 
o 
(LXXXYIIl) 
5,6a-Epoxy-5a-cholestane (LXXXIX-a) its SyS^ chloro (LXXXIX-b) and 
3yff-acetoxy (LXXXIX-c) analogues when treated with allyl isothio cynate 
(using AICI3 as catalyst) provided 5-hydroxy-5a-cholestane-6/?-isothiocyanates 
(XC a-c) and oxazolidin-2-thiones (XCI a-c)."^ ' 
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8^17 
R 
(LXXXIX-a) H 
(LXXXIX-b) CI 
(LXXXIX-c) OAc 
CH2 = CH - CH2NCS 
AlCU 
OHk = C = S 
R 
(XC-a) H 
(XC-b) CI 
(XC-c) OAc 
R ^ 
(XCI-a) H 
(XCI-b) CI 
(XCI-c) OAc 
Ritter reaction of 3/?-cliloro-5, 6a-epoxy-5a-cholestane (XCII) in 
acetonitrile-BFs etherate provided 3y5-chloro, 5,6;5-dihydroxy-5a-cholestane 
(XCIII-a) and 3y9-chloro-5-hydroxy-6y5'-acetylamino-5a-cholestaiie'*^ (XCIII -
b). 
(XCII) 
'8J^17 
(XCni - a) 
,43 
NI^-C—CH3 
(xcin - b) 
Hewett and coworkers reported the preparation of aminosteroids (XCV 
a-c) from 3^-acetoxy-5, 6a-epoxy-5a-androstaii-17-one (XCIV). Condensation 
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of 2 a, 3a-epoxy-5a-cholestan-17>9'-ol (XCVI) with secondary amine in water 
gave the corresponding 2/?-aniino-5cir-androstane-3or, 17/?-deiol (XCVII). 
AcO 
(XCV. b)-NH-CH2-CHrCH3 
(XCV - c) - N H - C - C H 3 
(XCVII) 
2a, 3a-Epoxy-5<2r-cholestane (XCVIII) when treated with 
dimethylamine afforded 2;5-dimethylamino-5a-cholestan-3Qf-ol (XCIX). A 
similar synthesis of 2y9-dimethlyamino-3Q:-hydroxy-5a-androstan-17-one (CI) 
from 2 a, 3a-epoxy-5«-androstan-17-on (C) has been reported.'*'' 
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(XCVIII) 
/ 
N-H 
(CI) 
ShafiuUah and Hussain''^ reported the synthesis of N-(2'-hydroxy-2-
methyl) acetyl-3y5-substituted-5>3-cholestanoaziridmes (CIV a-c) from 
corresponding epoxides (CII a-c) through the following sequence of reaction. 
X 
(Cn - a) H 
(cn-b) ci 
(Cn-c) OAc 
CHr=CI^-CN 
X 
(Cffl - a) H 
(cm-b) CI 
(Cin-c) OAc 
X 
(CIV - a) H 
(CIV-b) CI 
(CIV-c) OAc 
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The reaction of steroidal epoxides (CV a-c) with thioglycolic acid 
provided steroidal hydroxyformates (CVI a-c) and diols (CVII a-c)."*^  
'S"17 
R 
(CV - a) H 
(CV - b) CI 
(CV - c) OAc 
R 
(CVI - a) H 
(CVI-b) CI 
(CVI - c) OAc 
R 
(CVII - a) H 
(CVII-b) CI 
(CVII - c) OAc 
Reaction of 3/?-chloro 5,6a-epoxy-5a:-cholestane (CVIII-a) and its Zfi-
acetoxy analogue (CVIII a-b) with nitrosylchloride gas provided the respective 
isomeric chlorohydrins (CIX a-b), (CX a-b) and diols (CXI a-b)."^ ' 
(CVm - a) CI 
(CVm-b) OAc 
CI 
X 
(CIX-a) CI 
(CK-b) OAc 
+ 
X 
(CX-a) CI 
(CX-b) OAc 
X 
(CXI-a) CI 
(CXI-b) OAc 
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The reaction of 5,6«-epoxy-5a-cholestane (CXII-a), its 3y5-chloro 
(CXII-b) and 3;9-acetoxy analogues (CXII-c) with acrylonitrile (BFs-etherate as 
catalyst) provided 5,6y5-dihydroxy-5Qr-cholesatne (CXIII-a), its 3y5-chloro 
(CXIII-b) and 3;?-acetoxy analogue (CXIII-c) and 5-hydroxy-6;ff- acrylamido-
5a-cholestane (CXIV-a), its 3/?-chloro (CXIV-b) and 3p-acetoxy analogues 
(CXIV-c).'*^ 
X 
(CXII-a) H 
(CXII-b) CI 
(CXII-c) OAc 
X 
(CXin-a) H 
(cxin-b) CI 
(CXin-c) OAc 
Cff^CH. 
X 
(CXIV-a) H 
(CXIV-b) CI 
(CXIV-c) OAc 
Hortshom et al."^^ carried out the reaction of 4y^5-epoxy-4flr-methyl-5/^ 
cholestane (CXV) with BFa-etherate in benzene and obtamed 5;0-methyl- 5 a-
cholestan-4-one (CXVI) and 5y0-acetyl-A-nor-cholestane (CXVII) as the 
product. 
BF^  - etherate 
i to. 
Benzene 
(CXV) (CXVI) 
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Blunt et al.^'^ have studied the reaction of 3«-acetoxy-4Qr,5-epoxy-5«-
cholestane (CXVIII) with BFs-etherate in benzene and obtained 3a-acetoxy-
5«-cholestan-4-one (CXIX) along with rearranged product 3a-acetoxy-4a-
hydroxy compound (CXX). 
C«H 
AcO 
8"^17 
BFT - etherate 
— »-
Benzene Aci 
(CXVIII) 
Aca 
OH 
(CXX) 
The reaction of 3/!?-chloro-5, 6cif-epoxy-5or-cholestane (CXXI) with BF3-
etherate in benzene furnished ketones (CXXII) and rearranged product 
(CXXIII), westphalen rearranged products (CXXIV) and fluorohydrins 
(CXXV)/' 
CRH 
(CXXI) 
8^17 CRH 8 " 17 
BFT - etherate 
i »> 
Benzene, 
20°C,7min 
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8^17 
(CXXV) 
Ponsold and Preibsch^^ synthesized ip, 3;^imino-5a-androstan-17y^ol 
(CXXVIII) from la, 3a-epoxy-5ar-cholesatn-17-one (CXXVI) via the 
corresponding azidoalcohol tosylate (CXXVII) and converted into 2/?-aniino-
3y5-chloro-5a-androstane (CXXIX). 
(CXXVI) 
R 
(a)H 
(b)Ts 
H,N> 
(CXXVII) 
(CXXIX) 
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Wicha^ ^ studied the reaction of epoxide (CXXX) with BFs-etherate in 
benzene for 10 minute at ambient temperature and obtained (CXXXI). 
CRH 8"17 
Benzene, 10 min 
(CXXX) (CXXXI) 
ShafiuUah et al.^'^ studied the reaction of 5a, 6a-epoxycholestane 
(CXXXII-a), its 3y5-acetoxy (CXXXII-b) and 3/?-chloro (CXXXII-c) analogues 
with glycine in dimethylformamide using AICI3 as catalyst which gave 5 a-
cholestano [6 a, 5a-d\ oxazolidrne-2-one (CXXXIII-a), its 3y5-acetoxy 
(CXXXlII-b) and Sy^chloro (CXXXUl-c) analogues respectively. 
CgHn 
R 
(CXXXII-a) H 
(CXXXII-b) OAc 
(CXXXII-c) CI 
R 
(CXXXm-a) H 
(CXXXm-b) OAc 
(cxxxin-c) CI 
Ahmad et al.^^ studied the reaction of Ap, 5-epoxy-5/9-cholestan-3-one 
(CXXXIV) with thiourea to afford 5y^-hydroxycholest-3-eno [3,4-d]-2'-
aminothiazole (CXXXV) while with thiacetamide it furnished 3,5-
cholestadieno [3,4-d] 2'-methylthiazole (CXXXVI) and 5/?-hydroxycholest-3-
eno [3,4-^-2'-methylthiazole (CXXXVII). 
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,CsH 
(CXXXIV) 
8"17 
H2N-C—NH2. 
(CXXXIV) 
P«H 8^17 
(CXXXVI) 
(CXXXV) 
(CXXXVII) 
Ahmad et al.^^ studied the reaction of 6>9-chloro-5-hydroxy-5«-
cholestane (CXXXVIII) on treatment with KSCN in dimethylformamide which 
gave cholesta-4, 6-diene (CXXXIX), 5Qr-cholestan-6-one (CXL), 5-hydroxy-
5a-cholestan-6oyl isothiocynate (CXLI), S-hydroxy-Sor-cholestan -6-one 
(CXLII) and 5«-cholestano [6a, 5-d\ l,3-oxazolidine-2-thione (CXLIII). 
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(CXXXVIII) 
(CXLI) 
S 
(CXLIII) 
Saleem et al.^^ studied the reaction of 5, 6«-epoxy-5a-cholestane 
(CXLIV-a), its 3;0-acetoxy (CXLIV-b) and Sy^chloro (CXLIV-c) analogues 
with thioacetamide in THF at room temperature in the presence of LiBr as a 
catalyst which afforded selectively the corresponding substituted steroidal 1,3-
oxathiolanes (CXLV a - c) in high yield. 
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C«H 
R 
(CXLIV-a) H 
(CXLIV-b) OAc 
(CXLIV-c) CI 
8"17 
CH3-C-NH2, LiBr 
THF, r.t. " 
\ 
/ 
CH 
(CXLV-
(CXLV-
(CXLV-
'^NP 
a) 
b) 
c) 
[2 
R 
H 
OAc 
CI 
6-Nitrocholest-5-ene-(4a,3Qr-fiO-2'-vinyl-2-oxazoline (CXLVII) and 
3(2'-hydroxy-4/^acrylamido-6-nitrocholest-5-ene (CXLVIII) were obtained 
when 3 or, 4a-epoxy-6-nitrocholest-5-ene (CXLVI) was treated with 
acrylonitrile in the presence of BFs-etherate.^ ^ 
CH-PCH-CN 
BF3 - etherate ^ 
6 
.N 
CH—CH2 
(CXLVI) (CXLVII) (CXLVIII) 
Ducker and Lazer reported the formation of aziridine (CL) from the /3-
epoxide (CXLIX) via Ritter reaction. ^ ^ 
99 
8" 17 
l.CHjCN.BFg 
2.MeS02Cl/Py 
3. Na/EtOH 
(CLXIX) (CL) 
Oxazolidinone (CLII-a) and trans-dihydroxy compound (CLII-b) were 
obtained when 3 a, 4a-epoxy-6-nitrocholest-5-ene (CLI) was treated with 
phenylisocyanate (AICI3 as catalyst)^ ,^ when same epoxide (CLI) was treated 
with urea in DMF, oxazohdinone (CLII-a) and its isomer (CLII-c) were 
obtained. ^ ° 
(CLn-b) 
(CLH-c) 
3y5-Acetoxy-5«-fluoro-4a-methylcholestan-4y5-ol (CLIV-a) 3-acetoxy-
4-methylcholesta-3, 5-diene (CLIV-b) and 3/?-acetoxy-5a-methylcholestan-4-
one (CLIV-c) and compound (CLIV-d) were obtained when 3yS-acetoxy-4 ,^ 5-
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epoxy-4a-methyl-5/9-cholestane (CLIII) was treated with BFs-etherate in 
benzene 61 
--8"l7 
(CLHI) (CLIV - a) (CLIV-b) 
(CLIV-c) (CLIV-d) 
.62 Chandrasekaran and coworkers reported the reaction of 2, 3-
dihydroxy-2, 3-dimethylbutane (CLV-a) with 4-(dimethyiamino) pyridine 
(DMAP) (1 equiv) and acetic anhydride (2.2 equiv) at ca. 85 °C for 3 h which 
gave 2-0X0-4, 4, 5, 5-tetramethyl-l, 3-dioxolane (CLV-b) 
DMAP 
(CH3CO)20 
R = R^  = CH3 R = R ' = CH3 
(CLV-a) (CLV-b) 
Trost and coworkers^ ^ reported the synthesis of 4-methylene-l, 3-
dioxolan-2-one (CLVIII) by the following sequence of reaction. 
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H 
CI 
sodium phenyl PhSe 
TT selemide 
O 
) Oxidation (O,:^ 
ii) Thermolysis 
9-^ 
o 
0 
(CLVI) (CLVII) (CLVIII) 
Shamsuzzaman and Salim^ reported the reaction of 5, 6a-epoxy-5c!r-
cholestane (CLIX-a), its 3y9-acetoxy (CLIX-b) and SyS^ chloro (CLIX-c) 
analogues with carbon disulphide in THF at room temperature in the presence 
of LiBr as catalyst which afforded selectively the corresponding 1, 3-
oxathiolane-2-thiones (steroidal cyclic cis-dithiocarbonates) (CLX a-c) in high 
yields. 
'8"17 
R 
(CLK-a) H 
(CLK - b) OAc 
(CLK-c) CI 
R 
(CLX-a) H 
(CLX-b) OAc 
(CLX-c) CI 
Bettadaiah et al.^^ reported the synthesis of a-bromoketone (CLXII) 
by the reaction of terpene epoxide (CLXI) with bromine and dimethyl sulfide. 
Br2 / DMS 
(CLXI) (CLXn) 
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Similarly benzylic epoxide (CLXIII) on reaction with bromine and 
dimethyl sulphide gave a - bromoaldehyde (CLXIV) in good,yield. 65 
Br2/DMS 
^ ^ ^ ^ 
(CLxni) (CLXIV) 
66 Madhusudhan et al. treated epoxide (CLXV) with sodium azide to 
give azide alcohol (CLXVI) followed by its hydrogenation with 5% Pd/C in 
ethyl acetate to afford amino alcohol (CLXVII) which was further treated with 
carbonyldiimidazole to give phenyl-2-oxo-l, 3-oxazolidine-5-carboxylates 
(CLXVIII). 
NaNj /NH3CI 
HjO-EtOH * 
(CLXVI) 
Pd-C/H2 
Ethylacetate 
OH 
CDI/DCM 
% ^ V ^ cAo: Et 
(CLXvni) (CLXVII) 
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Five membered cyclic carbonates have many synthetic uses^ '^^ * and have 
generally been synthesized from corresponding diols and phosgene or related 
compounds.^ '^^ ^ The reaction of oxirane with carbon dioxide^ "^ "^ ^ has received 
much attention because of its simple operation, high yield and harmless nature 
of the reagents. Further, the reaction is one of the most effective methods to 
incorporate carbon dioxide into organic molecules. Although the reaction of 
oxirane with carbon dioxide so far had been carried out at high pressure > 50 
atm. Recently lithium bromide or sodiimi bromide can be the effective catalyst 
for the reaction of oxiranes and carbon dioxide under atmospheric pressure. 
Here, we have apphed a convenient stereoselective method for the 
preparation of steroidal l,3-dioxolan-2-ones and steroidal l,3-oxothiolane-2-
thiones at 100 °C in high yields by the reaction of 3;5-acetoxy-5, 6a-epoxy-5a-
cholestane (CLXIX), 3^-chloro-5, 6a:-epoxy-5a-cholestane (CLXX), 3/?-
acetoxy-5a-bromo-6a-hydroxycholestane (CLXXI) and 3y9-chloro-5a-bromo-
6a-hydroxycholestane (CLXXII) with carbon dioxide and carbon disulphide in 
DMF and THF using sodium bromide as a catalyst. Here, the c/5-isomers were 
selectively obtained as single product. 
C«H 8^17 
R 
(CLXIX) OAc 
(CLXX) CI 
Br OH 
R 
C«H 8^17 
(CLXXI) OAc 
(CLXxn) CI 
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Reaction of 3i?-acetQxv-5, 6Q e^poxv-5(Q?-cholestane (CLXIX) with carbon 
dioxide; 
3y9-Acetoxy-5, 6ar-epoxy-5a-cholestane (CLXIX) was taken in dimethyl 
formamide and treated with carbon dioxide gas in the presence of NaBr as 
catalyst at 100 ^C with continuous stirring for 30 min. After completion of 
reaction, solvents were removed under reduced pressure and the residue was 
taken in diethyl ether. After usual work - up and chromatography over silica gel 
column a semi - solid compound (CLXXIII) was obtained in 70% yield. 
CgHn 
AcO 
(CLXIX) 
Characterization of semi-solid compound as Sjg-acetoxy-Sgg-choestan IS, 6a 
-d\ l\3'-dioxoIan-2'-one fCLXXIII): 
The elemental analysis of the compound corresponded to the molecular 
formula C30H48O5. Its IR spectrum showed characteristic absorption bands at 
1735 (OCOCH3),.1710 (C=0) and 1030 cm'^  (C-0). The ^HNMR spectrum of 
the compound (CLXXIII) showed a one-proton broad multiplet at 6 4.8 (wV2 = 
16 Hz, axial) for Caa-proton, a double doublet for one proton at 3.9 (J = 8.4, 
3.6 Hz) for CeP-proton and a sharp singlet for three (acetoxyl) protons at 2.02. 
Angular and side- chain methyl protons appeared at 5 1.15 (C10-CH3), 0.71 
(C13-CH3), 0.89 and 0.81 (other methyl protons). Thus, on the basis of these 
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data the structure of the compound (LXV) was established as 3/?-acetoxy-5(2-
cholestan [5,6a-d] r,3'-dioxolaii-2'-one. 
Reaction of 3^chloro-5, 6cg-epoxv-5Qf-cholestane (CLXX) with carbon 
dioxide: 
3^-Chloro-5, 6cir-epoxy-5a-cholestane (CLXX) was similarly treated 
with carbon dioxide gas. After usual work-up and chromatography over silica 
gel column an oily compound (CLXXIV) was obtained in 68% yield. 
(CLXX) 
Characterization of oily compound as 3y?-chloro-5Qf-cholestan 15, 6c^d] V, 
3'-dioxolan-2'-one (CLXXIV); 
The elemental analysis of the compound corresponded to the molecular 
formula C28H45O3CI. It gave positive Beilstein test for chlorine. The IR 
spectrum showed absorption bands at 1715 (C = O), 1040 (C-0) and 710 cm'' 
(C-Cl). The ' H N M R spectrum of the compound (CLXXIV) showed a broad 
multiplet for one proton at 5 4.11 (w V2 = 15 Hz, axial) for Csa - H, a double 
doublet for one proton at 3.87 (J = 7.2, 2.8 Hz) for CeP-proton. Angular and 
side-chain methyl protons were observed at 6 1.10 (C10-CH3), 0.70 (C13-CH3), 
0.95 and 0.81 (other methyl protons). Thus, these data suggested the structure 
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of oily product (CLXXIV) as 3/5^chloro-5«-cholestan [5, 6a-d\ V, 3'-dioxolan-
2'-one. 
Mechanism of the reaction; 
The following mechanism (Scheme-1) has been proposed for the 
stereoselective conversion of steroidal epoxides into the corresponding cyclic 
c;5-carbonates. 
-8^17 
(CLXIX) OAc 
(CLXX) CI 
Br-
R 
(CLxxrn) OAc 
(CLXXIV) CI 
Scheme -1 
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Stereochemistry of steroidal-r,3^-dioxolan-2'-one (steroidal cis-
carbonates) (CLXXIII) and (CLXXIV); 
It is proposed that this reaction proceeds via nucleophilic attack of 
bromide ion at the less substituted (C-6) position of the steroidal epoxides 
(CLXDC) and (CLXX) and cyclization of the resulting carbonate anion by the 
nucleophilic attack of oxygen at C-6 (Scheme-1). The reaction of epoxide with 
sodium bromide is the rate determining step for the reaction of epoxide with 
carbon dioxide. These cis carbonates (CLXXIII) and (CLXXIV) were obtained 
selectively from the reaction of epoxide (CLXIX) and (CLXX) with carbon 
dioxide by double SN2 inversion on the epoxide ring at C-6. 
Reaction of 3ig-acetoxv-5Qf-bromo-6Qf-hvdroxvcholestane (CLXXI) with 
carbon disulphide; 
3/?-Acetoxy-5a-bromo-6a-hydroxyxholestane (CLXXI) in THF was 
treated with carbon disulphide at room temperature, and the reaction was 
stirred for 5-6 h. After completion of reaction, the reaction mixture was 
concentrated, cooled and taken in diethyl ether. It was usually worked up and 
chromatographed over silica gel column to give a semi-solid compound 
(CLXXV) in 73.65 % yield. 
(CLXXI) (CLXXV) 
108 
Characterization of semi-solid compound (CLXXV) as 3/?-acetoxy-5Qr-
cholestan [5, 60?-^ l',3'-oxathiolan-2'-thiQne; 
The elemental analysis of the compound corresponded to the molecular 
formula C3oH4g03S2. The IR spectrum showed characteristic absorption bands 
at 1730 (OCOCH3), 1190 (C=S), 1035 (C-0) and 610 cm^ ^ (C-S). The ^HNMR 
spectrum of the product (CLXXV) showed a broad multiplet at 5 4.9 (w !/2 = 17 
Hz, axial) for C^a - proton, a double doublet for one proton at 3.98 for (J = 7.4, 
3.2 Hz) Cep - proton and a sharp singlet for three protons (acetoxyl group) at 
2.01. Angular and side - chain methyl protons appeared at 5 1.12 (C10-CH3), 
0.68 (C13-CH3), 0.98 and 0.88 (other methyl protons). Thus, the above data 
suggested the structure for compound (LXVII) as 3/?-acetoxy-5Q;-cholestan [5, 
6a-d] r,3'-oxathiolane-2'-thione. 
Reaction of 3ig-chloro-5Q?-bromo-6Q?-hvdroxvcholestane (CLXXII) with 
carbon disulphide: 
3y?-Chloro-5a-bromo-6flr-hydroxycholestane (CLXXII) in THF on 
similar treatment with carbon disulphide at room temperature and after usual 
workup and chromatography over silica gel column provided an oily compound 
(CLXXVI)in71%yield. 
8^17 
(CLxxn) 
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Characterization of oily compound (CLXXVI) as 3jg-ch]oro-5Q?-cholestan 
\5,6a-d\ r.3'-oxathiolan-2'-thione; 
The elemental analysis of the compound corresponded to the molecular 
formula C28H45OS2CI. It gave positive Beilstein test for chlorine. The IR 
spectrum showed characteristic absorption bands at 1180 (C=S), 1030 (C-0), 
710 (C-Cl) and 600 cm"' (C-S). The ' H N M R spectrum of compound 
(CLXXVI) exhibited a broad multiplet for one proton at 5 4.12 (w V2 = 15 Hz, 
axial) for Caa - H, a double doublet for one proton at 3.9 (J = 8.1, 3.4 Hz) for 
Cey -^proton. Angular and side-chain methyl protons were observed at 5 1.16 
(C10-CH3), 0.68 (C13-CH3), 0.94 and 0.84 (other methyl protons). Thus, on the 
basis of the above data the oily product (CLXXVI) has been characterized as 
3;^chloro- 5a-cholestan [5,6a-d\ r,3'-oxathiolan-2'-thione. 
Mechanism of the reaction; 
The following mechanism (Scheme-2) has been proposed for 
stereoselective conversion of 3^acetoxy-5a-bromo-6«-hydroxycholestane 
(CLXXI) and its S/S'-chloro analogue (CLXXII) mto corresponding cyclic cis 
dithiocarbonates (CLXXV and CLXXVI). 
Scheme - 2 
R 
(CLXXV) OAc 
(CLXXVI) CI 
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All melting points were recorded on a Kofler apparatus and are 
uncorrected. Infrared (IR) spectra were determined in KBr / Nujol / Neat with 
Perkin Elmer 1600 FTIR spectrophotometer. The ^HNMR spectra were run in 
CDCI3 on Varian VXR-300s machine with Me4Si as the internal standard and 
its values are given in ppm (6). The abbreviations s, singlet; br, broad; m, 
mutiplet centered at; d, doublet; dd, double doublet; t, triplet. Thin layer 
chromatographic (TLC) plates were coated with silica gel G and 20% aqueous 
solution of perchloric acid was used as spraying agent. Light petroleum ether 
refers to a fraction of b.p. 60-80'^ C and ether refers to diethyl ether. Sodium 
sulphate anhydrous was used as the drying agent. 
3jg-Acetoxvcholest-5-ene; 
A mixture of cholesterol (50 g), pyridine (75 ml) and freshly distilled 
acetic anhydride (50 ml) was heated on a water bath for 2 h. A brown solution 
was obtained which after being allowed to cool at room temperature was 
poured into crushed ice-water with stirring. A white solid thus obtained was 
filtered under suction, washed with water and air dried. The crude acetate was 
recrystallized from acetone which gave 3;5-acetoxycholest-5-ene (45 g), m.p. 
113-114 °C (reported' m.p. 115-116 ''C). 
3^Acetoxv-5, 6Q«-epoxv-5Qf-cholestane (CLXIX); 
3/^Acetoxycholest-5-ene (11 g) in chloroform (100 ml) was treated with 
a solution of m- chloroperbenzoic acid (1.1 mol equivalent) in chloroform and 
left at - 8°C for 20 h. The reaction mixture was then washed successively with 
ice cooled water, sodium bicarbonate solution (5%) and again with water and 
dried over anhydrous sodium sulphate. Evaporation of the solvent provided 
(CLXIX) as semi-solid which was crystallized from acetone as needles to 
afford epoxide (CLXIX) (8.4 g), m.p. 97 °C (reported^ m.p. 97 °C). 
I l l 
Reaction of 3ig-acetoxv-5, 6Qg-epoxv-5Qf-choIestane (CLXIX) with carbon 
dioxide; 3^Acetoxv-5<a?-cholestan f5, 6ex-d\ r,3'-dioxolan-2'-one 
(CLXXIII); 
3y5-Acetoxy-5, 6a-epoxy-5a- cholestane (CLXIX) (1.0 g, 2.252 mmol) 
in DMF (Dimethyl Formamide) (30 ml) was taken in two necked round bottom 
flask and added few crystals of sodium bromide as a catalyst. The solution was 
stirred for 10 min. at room temperature and then carbon dioxide gas was passed 
into the solution (carbon dioxide gas is prepared from CaCOa and dilute 
H2SO4) with continuous stirring and heating at 100 °C for 30 min. Progress of 
the reaction was monitored by the TLC. After completion of reaction, the 
solvent was removed under reduced pressure and the residue thus obtained was 
dissolved in ether, washed with water (4-5 times each with 30 ml) and dried 
over anhydrous sodium sulphate. The solvent was evaporated and the residue 
was chromatographed over silica gel column. Elution with light petroleum 
ether-diethyl ether (17:1) provided 3/?-acetoxy-5a-cholestan [5, 6a-d] V,3'-
dioxolan-2'-one (CLXXIII) as a semi - solid (0.769 g). 
Analysis found 
C30H48O5 requires 
IR 
'HNMR (CDCI3) 
C, 73.67; H, 9.93 
C, 73.72; H, 9.90% 
Vmax 1735 (OCOCH3), 1710 (C = O) and 1030 cm'^  
(C - 0). 
5 4.8 (br, m, IH, w Y2 = 16Hz, axial, Cja - H), 3.9 
(dd, IH, J = 8.4, 3.6 Hz, CgP - H), 2.02 (s, 3H, 
OCOCH3), 1.15 (Cio - CH3), 0.71 (Ci3 - CH3), 0.89 
and 0.81 (other methyl protons). 
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3^ChIorocholest-5-ene; 
Freshly purified thionyl chloride (37 ml) was added gradually to 
cholesterol (50 g) at room temperature. A vigorous reaction ensured with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was gently heated at a temperature of 50-60 C^ on a water bath for one 
h and then poured into cold water with constant stirring. The yellow sohd thus 
obtained was filtered under suction, washed several times with ice cold water 
and air dried. Recrystallization from acetone gave 3;^clilorocholest-5-ene (46 
g), m.p. 95 °C (reported^^ m.p. 96-97 °C). 
3jg-Chloro-5, 6cg-epoxv-5ocholestane (CLXX): 
3;5-Chlorocholest-5-ene (11 g) in chloroform (100 ml) was treated with 
a solution of w-chloroperbenzoic acid (1.1 mol equivalent) in chloroform and 
left at -8°C for 20 h. The mixture was then washed successively with ice 
cooled water, sodiimi bicarbonate solution (5%), water and sodium 
thiosulphate solution (5%) and again with water and dried over anhydrous 
sodium sulphate. Evaporation of the solvent gave an oil, which was crystallized 
from acetone to give (CLXX) as needles (8.1 g), m.p. 89 °C (reported^^ m.p. 
89-90 °C). 
Reaction of 3j^chloro-5, 6Qf-epoxy-5Q?-cholestane (CLXX) with carbon 
dioxide ; S^Chloro-Sof-cholestan [5, 6a-d] 1\ 3'-dioxolan-2'-one 
(CLXXIV); 
In a 100 ml two necked round botton flask, 3/0-chloro-5, 6a-epoxy-5cir-
cholestane (1.0 g, 2.375 mmol) in DMF (30 ml) was freated with catalytic 
amount of sodium bromide. The solution was stirred for 10 min. and then 
carbon dioxide gas was passed into the solution (carbon dioxide gas is prepared 
m another flask from CaCOs and dilute H2SO4) with continuous stirring and 
heating at 100 °C for 30 min. Progress of the reaction was monitored by the 
TLC. After completion of reaction, the solvent was removed under reduced 
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pressure and the residue thus obtained was dissolved in ether, washed with 
water ( 4 - 5 times each with 30 ml) and dried over anhydrous sodium sulphate. 
The solvent was evaporated and the residue was chromatographed over silica 
gel column. Elution with light petroleum ether-diethyl ether (16: 1) provided 
3;5-chloro-5a-cholestan [5, 6a-d\ r,3'-dioxolan-2'-one (CLXXIV) as an oily 
compound (0.748 g) (Beilstein positive). 
Analysis found C, 72.34; H, 9.79 
C28H45O3CI requires : C, 72.30; H, 9.75% 
IR 
™ M R (CDCI3) 
v„ax 1715 (C = 0), 1040 (C - O) and 710 cm-' 
(C-Cl). 
5 4.11 (br, m, IH, w ¥2 = 15Hz, axial, Qa - H), 
3.87 (dd, IH, J = 7.2, 2.8 Hz, CeP - H), 1.10 (Cio -
CH3), 0.70 (Ci3 - CH3), 0.95 and 0.81 (remaining 
methyl protons). 
3^Acetoxv-5flf-bromo-6flf-hvdroxvcholestane(CLXXI); 
3;5-Acetoxycholest-5-ene (12 g) was dissolved in ether (200 ml) and 
cooled to 0 °C. To this was added perchloric acid (1.6 ml) and N-
bromosuccimide (9.6 g). The mixture was then stirred at room temperatme for 
two h. The reaction mixture was extracted with ether, washed with water and 
dried over anhydrous sodium sulphate. Evaporation of the solvent gave a solid 
which was recrystallized from petroleum-ether to give 3 P-acetoxy-5a-bromo-
6a-hydroxycholestane (CLXXI), (6 g), m.p. 161 °C (reported^^ m.p. 162 °C). 
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Reaction of 3;g-acetoxv-5cg-bronio-6«-hvdroxvchoIestane (CLXXI) with 
carbon disulphide;3^Acetoxv-5Q?-cholestan [5, 6a-d\ 1\ 3'-oxathiolan-2'-
thione (CLXXV); 
3^acetoxy-5a-bromo-6a-hydroxycholestane (CLXXI) (1.0 g, 1.904 
mmol) in THF (30 ml) was treated with carbon disulphide (0.13 ml, 2.152 
mmol) and the mixture was stirred for 6 h at room temperatm-e. The progress of 
the reaction was monitored by TLC. After completion of reaction, the solvent 
was removed mider reduced pressure and the residue thus obtained was 
dissolved in ether, washed with water (4-5 times each with 30 ml) and dried 
over anhydrous sodium sulphate. The solvent was evaporated and the residue 
was chromatographed over silica gel column. Elution witli light petroleum 
ether - diethyl ether ( 15 ; 1) provided 3y9-acetoxy-5a-cholestan [5, 6a-d]l\ 3-
oxathiolan-2'-thione (CLXXV) as a semi-solid (0.729 g). 
Analysis found C, 69.15; H, 9.31 
C30H48O3S2 requires : C, 69.18; H, 9.28% 
IR : Vmax 1730 (OCOCH3), 1190 (C = S), 1035 (C - O) 
and 610 cm^ ^ (C - S). 
' H N M R (CDCI3) : 6 4.9 (br, m, IH, w Y2 = 17Hz, axial, Caa - H), 3.98 
(dd, IH, J = 7.4, 3.2 Hz, CeP - H), 2.01 (s, 3H, 
OCOCH3), 1.12 (Cio - CH3), 0.68 (Ci3 - CH3), 0.98 
and 0.88 (other methyl protons). 
3;g-Chloro-5Q?-bromo-6a-hvdroxvcholestanefCLXXID; 
3y?-Chlorocholest-5-ene (12 g) was dissolved in ether (200 ml) and 
cooled to 0 C. To this was added perchloric acid (1.6 ml) and N-
bromocussimide (9.6 g). The mixture was then stirred at room temperature for 
2 h. The reaction mixture was extracted with ether, washed with water and 
dried over anhydrous sodium sulphate. Evaporation of the solvent gave a solid, 
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which was recrystallized from petroleum-ether to give 3y^chloro-5a-bromo-
6a- hydroxycholestane (CLXXII), (6 g), m.p. 161 °C (reported^^ m.p. 162 °C). 
Reaction of 3^chloro-Sflf-bromo-6Q?-hvdroxvcholestane (CLXXII) with 
carbon disulphide:3^Chloro-5Qf-cholestan 15. 6a-d] l',3'-oxathiolan-2'-
thione (CLXXVI); 
3;^Chloro-5a-bromo-6cir-hydroxycholestane (CLXXII) (1.0 g, 1.992 
rrmiol) in THF (30 ml) was treated with carbon disulphide (0.13 ml, 2.152 
mmol) and the reaction mixture was stirred for 6 h at room temperature. The 
progress of the reaction was monitored by TLC. After completion of reaction, 
the solvent was removed under reduced pressure and the residue thus obtained 
was dissolved in ether, washed with water (4-5 times each with 30 ml) and 
dried over anhydrous sodium sulphate. The solvent was evaporated and the 
residue was chromatographed over silica gel column. Elution with Hght 
petroleum ether-diethyl ether (14:1) provided 3/^chloro-5flr-cholestan [5, 6a-d] 
r,3'-oxathiolan-2-thione (CLXXVI) as a semi-solid (0.703 g) (Beilstein 
positive). 
Analysis found C, 67.66; H, 9.08 
C28H45OS2CI requires : C, 67.63; H, 9.12% 
IR 
'HNMR (CDCI3) 
Vmax 1180 (C = S), 1030 (C - O), 710 (C - CI) and 
600 cm-^  ( C - S). 
6 4.12 (br, m, IH, w Y2 = 15Hz, axial, Csa - H), 3.9 
(dd, IH, J = 8.1, 3.4 Hz, CgP - H), 1.16 (Cio -
CH3), 0.68 (Ci3 - CH3), 0.94 and 0.84 (other 
methyl protons). 
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CHAPTEE = III 
Syntfiesis ofSpirotfiiazoRdmotie and 
Spiroazetidinone (Derivatives 
of Steroids 

Heterocyclic compounds in the preceding years have gained vital 
significance because of their biological activity. Several papers appeared 
describing the synthesis of various heterocyclic systems. The five membered 
heterocyclic compounds consisting of one nitrogen, one sulphur and three 
carbon atoms including a carbonyl group are termed as thiazolidinones. 
Thiazolidinones enjoy important biological as well as non-biological 
applications. Organic chemists, realizing the applications directed their efforts 
towards the synthesis of thiazolidinones. Many papers have been published 
covering the synthesis of a number of thiazolidinones. 
Bhusare et al} synthesized Schiff bases from 2-amino-a-
naphthothiazole, which were furdier converted to 4-thiazolidinones by tiie 
action of thioglycolic acid. These were found to possess antimicrobial activity. 
Siddiqui et al^ condensed 2-thiophenyl-3-(substituted phenyl)-4-
oxafhiazolidines with aromatic aldehydes (benzaldehyde, anisaldehyde, 
saUcycladehyde and 2-nitrobenzenaldehyde) to yield 2-thiophenyl-3-
(substituted phenyl)-4-oxo-5-(substituted benzylidine) thiazolidines e.g. I [R* = 
OH, R^  = R'* - R^  = H, R^  = Me]. 
The reaction of l,2-dihydro-2-oxo-l, 8-naphthyridine-3-carboxylic acid 
(phenyl methylene) with thioglycolic acid in DMF was carried out in the 
presence of anhydrous ZnCl2 to afford l,8-napthyridinyl-4-thiazolidinones 
which showed antibacterial activity .^ 
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Patel and Parikh synthesized 2-aryl-3-(0-carboxyphenylammo)-H/-5-
methyl-4-thiazolidinone by cyclocondensation of the corresponding 2-
benzalhydrazinobenzoic acids 2-H02CC6H4NHN:CHR [R = C6H4X; X = H, 2-
Cl, 4-Cl, 4-NMe2, 2-OH, 4-OH, 4-OMe, 2-NO2, S-NOj, 2-furyl] with 
thioglycolic or thiolactic acid, the synthesized compounds showed 
antimicrobial activity. 
3-Aryl-2-methyl-2 (6'-methoxy-p-naphthyl)-5-H / methyl-4-thiazolid-
inones^ were prepared by cyclocondensation of the corresponding RC (Me) : 
NC6H4R* [ R = 6- methoxy-P-naphthyl, R ' = 2-, 3-, and 4-OMe, 2-, 3-, and 4-
Me] with thioglycolic and thiolactic acids. 
Pawar et al.^ prepared Schiff Bases from 3, 4, 5-R (HO) (MeO) 
C6H2CHO [R = I, Br] and R^C6H4NH2 [R^ = 3-NO2, 4-COOH] and were 
converted to thiazolidinones with HSCH2COOH. 4-thiazolidinones (II) [R = H, 
4-Cl, 4-OMe, 2-OMe, 4-Me, 3-Me] were synthesized by the condensation of 
diarylthioureas with 2-bromohexanoic acid in ethanol in the presence of 
pyridine as catalyst. 
\8 Thiazolidinones (III) R = (un) substituted Ph, styryl, thienyl] were also 
prepared by the reaction of diimines with thioglycolic acid. 
CONH-
(m) 
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Manrao et al^ synthesized 4-tliiazolidinones (IV-VII), which were 
found to be effective fungicides. 
HO 
.^V R' IV R,R^=H V R = H,R^=C1 
VI R = OMe,R'=OEt 
Vn R = OMe, R^  = CI 
TMazolidinones (IX)^° [R = Ph, CI-C6H4, 4-Me2NC6H4, HOC6H4, 
O2NC6H4, PhCHiCH etc., R^  = H, Me] were prepared by cyclocondensation of 
Schiff bases (VIII) with thioglycolic and thiolactic acids. 
0 
,0. 
0 
M r\ // 
H 
'N=CHR 
(VIII) 
H 
(IX) 
4-Thiazolidinones (X)'' [R=aryl] were synthesized by cycloconden-
sation of 2-isopropyl-5-methylphenoxy acetic acid hydrazide with HO2CCH 
(SH)CH2C02H. 
Me 
CH2CO2H 
(X) 
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1 0 
Upadhyay et al. prepared 1, 4-bis (2'-aryl-2'-methyl-5'-carboxy-methyl 
- 4'-thiazolidmon-3'-yl-amino) phthalazine (XI) [R = C6H4NH2-n, n = 2-4, 
C6H4R'-4; R* = Br, CI, OH, OEt, NO2] and tested for antibiotic activity. 
Me 
RH N—NH-
-0 
CH2CO2H 
3-Aryl-2-(8'-hydroxyquinolin-7'- yl)-5H / methyl / carboxymetiiyl-4-
thiazolidinones (XII)'^  [R = Ph, substituted Ph, 1-napthyl, R^  = H, Me, 
CH2COOH] were prepared by cyclization of Schiff bases with thioglycolic, 
thiolactic and thiomalic acids, respectively. 
OH 
^ ' 
N 
-NR 
O 
R' 
(xn) 
Reaction of HSCH2COOH with RC6H4CH:NC6H4COMe-4 (XIII) [R 
4-Cl, 4-OMe, 4-Me, 4-OH, 2-OH] gave thiazolidinones (XIV). ^ ^ 
RC6H4CH : NC6H4COMe - 4 
HSCHjCOOH / \ 7 -N ( \ — C O M e 
O 
(XIII) (XIV) 
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Gamack and Behera^^ synthesized 2-arylimino)-4-tetra-0-acetyl-P-D-
glucopyranosyl-4-thiazolidinones (XV) [R = (un) substituted Ph, phenyl-
thiazolyl, pyridyl etc.] by condensation of thiourea derivatives R^NHC(S)NHR 
(R^  = tetra acetylglucopyranosyl) with CICH2COOH in the presence of 
anhydrous NaOAc, the synthesized compounds exhibited fungicidal and 
bactericidal activity. 
Scanning of the literature revealed that very few steroidal 
thiazolidinones have been prepared and studied so far. Shafiullah and Ali'^ 
reported the mass spectra of the spiro (cyclocholestane) thiazolidinone (XVI) 
and (XVII). The configuration were detected by comparing the ratios of [M -
Me]^ and [M - COCHS]^ ion to the molecular ion peaks. Steroidal extranucleo 
thiazolidinones^^ of cholestane series (XVIII) and (XIX) were prepared by 
cyclizing the respective thiosemicarbazones with CICH2COOH. 
-8^17 
(XVI) (xvn) 
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AcO 
(xvm) 
18 Siddiqui et al. prepared C - 24 thiazolidinone derivatives (XXI) [ R = 
H, OH, R ' = H; X = S] of bile acids from ester (XX) [ R^ = OMe] of bile acids 
in three steps involving hydrazinolysis with NH2NH2 to give XX [ R^  = 
NHNH2], reaction with potassium or ammonium thiocynate to give XX [ R^ = 
NHNHC(S)NH2] and cyclocondensation with chloroacetic acid in presence of 
anhydrous sodium acetate and AcOH. Similarly oxazolidinones (XXI) [ R = H, 
OH, R^  = Ph; X = O] were prepared from XX [ R^ = NHNH2 by reaction with 
phenyl isocynate to give XX [ R^ = NHNHCONHPh], followed by 
cyclocondensation with chloroacetic acid / anhydrous sodium acetate / AcOH. 
CONHN=^ NR^  
COR 
/ 
O 
((XX) (XXI) 
19 Lodhi et al. cyclocondensed N-[(lH-imidazol-l-yl)-acetyl]-N'-
benzylidenehydrazine with mercaptoacetic acid in the presence of ZnCl2 in 
THF to give (XXII). 
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(xxn) 
Indanylideneaminoqumazolinone (XXIII) was condensed with 
HSCH2COOH to give the spiro compound XXIV. 20 
/ j ^ < ; 
"N 
-N^^^Me \^ // 
(xxm) (XXIV) 
Mishra et al^^ carried out the condensation of Het-CH2CONHNH2 [Het 
=10 H-phenothiazin-10-yl-lH-benzotriazol-l-yl] with carbonyl compounds 
RCOR^ [ R = H, R ' = PhCH : CH, 2-CIC6H4, 4-CIC6H4, 2-fuiyI; R = R^  = Ph] 
to give Het-CHsCONHN : C R R \ which on cycloaddition with HSCH2COOH 
gave the thiazolidinones (XXV). 
R 
Het—CH2CONH—N • R ' 
(XXV) 
Desai and Shah synthesized bisbenzimidazolyl thiazolidinones (XXVI) 
[R = Ph, cinnamyl, 4-HOC6H4, 2-fiiryl etc.] from 0-phenylenediamine and 
thiomalic acid. 
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< ^ ^ ^ N- ^ ^ N 
/ ^ ^ C H C B T ^ 
SCH.CONHN — 
(XXVI) 
Zimenkovsky^^ prepared 2-hydrazono-3-a-naphthyl-4-thiazolidmones 
(XXVII) [X = arylidene, CMe2, CMeEt, H2 etc] by cyclocondensation of 
chloroacetic acid with thiosemicarbazides. 
N—N=X 
(XXVII) 
In another study 2-phenyl-3-substituted phenyl / naphthyl-5-(co-
carboxyheptyl)-4-thiazoIidinones (XXVIII) [R = Ph, substituted Ph, 1,2-
napthyl] were synthesized by condensing Schiff bases PhCH : NR, from 
arylamines and benzaldehyde, with 2-mercaptosebacic acid '^*. 
H00C(CH2) 
(XXVIII) 
In another reaction N-arylidene-4-morpholino anilines on treatment with 
thioglycolic acid underwent condensation to afford 2-aryl-3-(4-morpholino-
phenyl)-1, 3-thiazolidin-4-ones.^^ 
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Shah et al. carried out cyclocondensation of 2-(phenyl)-4-oxo-3-
[(pyridinyl) carbamoylJ-S-thiazolidine acetic acid with ethylenediamine to give 
5-(iinidazolylmethyl)-2-(phenyl)-3-[(4-pyridinylcarbonyl)-amiiio] thiazoUdin-
one (XXIX) [ R = H, halo, nitro etc.]. 
N 
(XXIX) 
Solankee et al. prepared 4-thiazolidiiiones (XXX) [R - Ph, substituted 
Ph, naphthyl] by refluxing Schiff bases with 2-mercaptosuberic acid in 
benzene. 
HOOe—(CH2)5- OMe 
(XXX) 
28 Pennington et al. reported the reaction of benzaldehyde with 
mercaptoacetamide ammonium carbonate in dry benzene imder reflux and 
dehydrating conditions which gave the spirothiaolidinone (XXXI). 
{? 
C6H5CH=0 + HSCH2—C—NH2 
-HoO / CeHsHC 
HN-
•CH' 
•O 
(XXXI) 
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Later on Surrey et al}^ synthesized a number of 2-substituted-4-
thiazolidinones (XXXIII) by heating a mixture of any appropriate aldehyde 
(XXXII) or ketone with mercaptoacetic (thioglycolic) acid and ammonium 
salts such as ammonium carbonate or acetate. 
RCH=0 +HS-CH2-COOH+NH3 
(XXXII) 
2H20. 
HN 
/ 
RHC 
\ 
S 
-c=o 
—CHc 
(XXXIII) 
Steroidal thiazolidinones too exhibited some degree of biological 
activity. Paiyzek and Kielczewski^ ° prepared isomeric thiazolidinones (XXXV, 
XXXVI), (XXXVIII, XXXIX) from 5a-cholestane-3-one (XXXIV) and its 5^ 
epimer (XXXVII). 2-Pentyl substituted ketone (XL) also behaved in similar 
manner. 
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(XXXVII) (XXXVIII) (XXXIX) 
(XL) (XLI) (XLII) 
Sharaia et al?^ condensed p-nitrobenzaldehyde (XLIII) with primary 
heterocyclic amines to give heterocyclic Schiff base (XLIV), which on further 
reacting with thioglycolic acid in benzene gave five membered cyclic products, 
4-tliiazolidinones (XLV-L). 
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0 , r M ^ ^!)—C=0+H2> N—Ar- •*- O 
(XLIII) 
(XLIV) 
HSCH2COOH 
N—AT 
(XLV-L) 
Ar 
XLVI pyridyl 
XLVn thiazolyl 
XL VIII benzothiazolyl 
IL 4 - methylpyridyl 
L pyrimidyl 
One of the class of heterocyclic compounds which is receiving the 
attention of organic and medicinal chemists is the azetidinones, which broadly 
speaking are nitrogen containing compounds. 
The four memebered heterocyclic compounds with one nitrogen, three 
carbon atoms including a carbonyl group are known as azetidinones. In 
steroidal compounds very few azetidinones have been prepared so far. 
Camelli et al.^^ carried out the cyclization of 4-MeOC6H4NHC (X)-
CRR'COsEt [R = H, R^  = Et, COaMeAc; R = Me, Et] with EtjAl to give 0x0 
and thio-oxoazetidinone derivatives (LI) [X = S; R = H, R^  = Et; R = R ' = Me], 
which were transformed into azetidinones (LII). 
OMe 
(LI) (LH) 
OMe 
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Azetidinones (LIV)^ ^ [R - Et, R^  = Me] were synthesized by acid 
catalyzed intramolecular cyclization of diazoketones (LIII) [R = H, Me, Et, 
PhCHa, R ' = H, Me, OMe, CI, NO2, NHAc] with H2SO4 in CHCI3. 
V / r - S O j N H C H R C O C H N j ^ — ^ R ^ — ( \ ^ S O j N 
(LIE) (LIV) 
In another reaction Bhat and Shetty^ "^  reacted Schiff bases with 
thioglyciolic acid and phenoxyacetylchlorides to obtain the 4-thiazoMdinones 
and azetidin-2-ones respectively. 
Varma and Narayanan^^ synthesized monocycHc ^-lactams (LVII) [R = 
methyl, oxy, thymoxy, eugenoxy, PhO, R' = l,3-benzodioxolan-5-yl, Ph, 4-
MeOC6H4, R^  = Ph, 3, 4-(MeO)2 CgHgCHj, piperonyl] from RCH2COCI (LV) 
and R^CH : NR^ (LVI). 
\ 
R^  
^ NR2 
RCH2COCI + R ^ C H : N R 2 .-
(LV) (LVI) (LVII) 
Azetidinones (LIX)^ ^ [R = Ph, substituted Ph, CH2Ph, R' = Me, Et, Ph, 
R^ - OH, CI, Me, R^  = Br, NO2] were prepared by the cyclocondensation of 
Schiff bases (LVIII) with CICH2COCI in the presence of EtjN in dioxane. 
(LVIII) and LIX were found active against Staphylococcus aureus, Salmonella 
typhosa and Escherichia coli. 
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RN=R^C- CICH2COCI, Et3N 
Dioxane 
R' 
RN-
^^ \ CI 
(LIX) 
OH 
R^  
R^  
Benzothiazoles (LXI) [R = Ph, C6H4CI-2, C6H4CI-4, C6H4CI2-2, 6, 
C6H4CI2-3, 4, C6H4OH-2, C6H4OH-4, C6H40Me-2, C6H40Me-4] were obtained 
by treating hydrazide (LX) with aldehydes (RCHO). The cycloaddition of 
(LXI) with CICH2COCI gave the corresponding 2-azetidinones (LXII), which 
exhibited antibacterial and antifungal activities.^'' 
.^^^ X^ -N .^^^^ RCHO. 
S ^ ^SCHjCONHNHj 
(LX) 
CICH2COCI 
S ' - SCH2CONHN =CHR 
(LXI) 
-N 
S-'^SCHjCONH - N 
(LXII) 
^ 
^ ^ C l 
.38 Klich and Teutscr ' ' obtained N-(tetrazol-5-yl) azetidin-2-one (LXVI) 
using L-(+)-tetraric acid (LXIII) as starting synthon. Thus (LXIII) was 
converted via alcohol (LXIV) to Boc-protected aminotetrazol (LXV), which 
cyclized under Mitsumobu conditions to (LXVI). 
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Md' 
o- '"// H> 
O 
OH 
OMe 
Boc—NIK. 
O h=N 
NX NCHzPh 
N 
(LXW) (LXV) 
Boc-
-NHs. 
NX NCHsPh 
N 
(LXVI) 
Hassan and Soliman^^ prepared N-sulfonamides of substituted 3-
hydroxy-2-azetidinones via the [2+2] cycloaddition of aldoximes formed from 
the condensation of D-(i?)-glyceraldehydes acetonide and the p -aminophenyl-
N-substituted sulfonamides to which was added benzyloxyacetyl chloride 
followed by removal of protecting groups. 
In another reaction azetidinones'*^ bearing 2-chloroqmnoline-3-
carboxaldehyde moiety were synthesized by cyclocondensation reaction of 
CICH2COCI and the corresponding N-aryl-(2-chloroquinolin-3-yl) azomethines 
[e.g. aryl = Ph, 2-pryidyl, 3-O2NC6H4, 2-CIC6H4, 4-Et02CC6H4, 2-pyrimidyl 
etc.]. 
l-Aryl-3-chloro-4-(6'-methoxy-^-napthyl)-4-methyl-2-azetidinones'*' 
[aryl = 2-,3-,4-MeOC6H4, 2-,3-,4-MeC6H4] were synthesized by cyclocondens-
ation of corresponding Schiff bases R ' C ( :NR) Me[same R; R ' = 6-methoxy-2-
naphthyl] with CICH2COCI in presence of EtsN. 
Ojha et al.^^ prepared benzothiazolyl derivatives of 2-azetidinones 
(LXVII) [R - H, R^  = Me, OMe, CI; R - R^  = Br] by condensation of 
salicylaldehyde with the correspondingly substituted 2-aminobenzothiazoles to 
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give 2-benzalamino-4, 6-disubstituted benzothiazoles, which on condensation 
with acetyl chloride in EtsN in dioxane gave (LXVII). The prepared 
compounds showed antimicrobial activity against E. coli, S. aureuas and P. 
mirabilis. 
R 
(LXVII) 
Later on they also synthesized azetidinones (LXVIII) (R = H, R^  = Me, 
OMe, CI; R = R' = Br) by condensation of j?-methoxybenzaldehyde with the 
correspondingly substituted 2-aminobenzothiazoles to give 2-benzalamino-4, 
6-disubstituted benzothiazoles which on condensation with acetyl chloride / 
EtsN in dioxane gave (LXVIII). 
-43 Jaish and Srivastava prepared N-methyl piperazinyl thiadiazoles and 
their azetidinones (LXX) [R^  = H, Me, Ph, R^  = styryl, fiiryl, (un) substituted 
phenyl] by condensation of 2-amino-5-[(4-methyl-l-piperazinyl)-methyl]-
1,3,4-thiadizole (LXIX) with various carbonyl compounds. Cycloaddition of 
CICH2COCI to (LXIX) gave azetidinones (LXX). 
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MeN NCHT 
N 
-N=CR^R^ 
S' 
(LXDC) 
MeN NCHo" 
R' 
-N-
0 .y 
•R' 
X I 
(LXX) 
Dejaegher et al!^ represented a review, in which they discussed the 
chemistry of azetidin-3-ones, axetan-3-ones, and thietan-3-ones. gem-
Disubstituted cyclohexane containing azetidinones, pyrrolidinones and 
piperidinones were prepared as neurokinin 1 receptor antagonists and used as 
therapeutic agents.''^ 
Mulawad and Shirodkar"*^ carried out the condensation of (amino) 
benzopyranones (LXXI) [R = H, Me, MeO, R = H, Me] with aromatic and 
heteroaromatic aldehydes R^CHO [R^ = Ph, 4-MeOC6H4, 4-hydroxy-2-oxo-2H-
benzo-pyran-3-yl etc.] which gave the corresponding Schiff bases (LXXII), 
which on cyclization with thioglycolic acid afforded (LXXIII). On reaction 
with CICH2COCI and EtgN in dioxan, (LXXII) gave the azetidinones (LXXIV). 
HoN 
°-N^0 
(LXXI) 
CH= 
' 3 R^  
°\^o 
(LXXII) 
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C^^v/%^ 
(Lxxni) (LXXIV) 
Shah et al.^^ prepared 1- (phthalazin-r-yl-animo)-3-chloro-4-aryl-4H-
(or 4-methyl)-2-azetidmone (LXXVI) [R - (im)substituted Ph, 1-naphthyl, 2-
naphthyl, 2-thienyl by cycloaddition of substituted benzalhydrazino thalazines 
(LXXV) with CICH2COCI. 
NH-N=CHR 
(LXXV) (LXXVI) 
Hydrazone (LXXVII) [R = substituted Ph] was allowed to react with 
CICH2COCI and EtsN in dioxane to afford 4-aryl-l-[2,4-bis (etiiylamino)-S-
triazin-6'-yl-aniino]-3-chloro-2-azetidinones.'*^ 
I^ JHEt 
N 
EtHN'^^fg^^^^'^NHN=CHR 
(LXXVII) 
C/5-(3-Azido-4-styryl)-2-azetidinone (LXXVIII)'*^ was synthesized by 
tiie cyclization of tiie Schiff bases with N3CH2COCI. 
^3 ^ - p " 
< / 
-NH 
(Lxxvni) 
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Podlech^° carried out the photochemical rearrangement of diazoketones 
m the presence of imines, which led to the diastereoselective formation of 
aminoalkyl-substituted y l^actams (LXXIX) [R = Me, Bu-i, Pr-i, Bu-s, CH2Ph, 
R = BoC, CBz, R^  = H; R'R^N = phthaloyl]. 
^ H H 
R ^ N 
NCHzPh 
(LXXIX) 
A diastereoselective synthesis of (±) cis ^lactams (LXXX) [R = CH(R' ) 
-Sph, R* = Ph, 4-MeOC6H4, R^  = PhO, PhCHjO, AcO] via cycloaddition 
reaction of N-substituted ben2ylamines with acid chlorides in the presence of 
EtsN is described. '^ 
< 
R' 
-N ( / -^R 
(LXXX) 
Cossio et al.^^ deacetoxylated, the acetoxyazetidinones (LXXXI) [R= 
phthalimido, PhO, MeO, R^  = CHzCOMe, 4-MeOC6H4] by treatment with 
(Me2SiH)20 in presence of CFgSOsSiMes catalyst, to obtain (LXXXII) [R^  = 
H]. 
R /OAc R 
(Me2SiH)20 
-NR' CFsSOsSiMej 
</ 
-NR' 
(LXXXI) (LXXXII) 
2-Azetidinone derivatives (LXXXIII)^ ^ [R = substituted Ph] were 
synthesized by condensing 1,4 bis-[a'-methyl benzylidene) hydraziQo] 
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phthalazine with CICH2COCI. The synthesized compounds were found to 
possess antimicrobial and antihypertensive activity. 
Me 
R-
CK 
-NHN- / \ 
X o 
\ / 
-NHN 
Me 
-R 
-CI 
(LXXXffl) 
3-Methoxyestra-l,3,5 (10), 14-tetra-17^-ol acetate and-lTa -ol acetate 
react stereoslectively with chlorosulfonyl isocynates to give 3-methoxy-14^, 
\5p -{y, 4'-(N-chloro-sulfonyl-2'-oxaazetidin)]-estra-1,3,5 (10)-trien-17/? -ol 
acetate (LXXXIV) and-17a-ol acetate (LXXXV) respectively. Hydrolysis of 
(LXXXIV) and (LXXXV) in the presence of reducing agents gave the 
azetidines (LXXXVI) [R = y^  -AcO, «-AcO; X = O] and the reduction of which 
provided (LXXXVI) [X = H2]. The cleavage of the azetidin ring yielded the 
amino acid derivatives, from which the oxooxetanes (LXXXVII) and the 
hydroxy acid (LXXXVIII) [R = Me, H] were obtained by deamination. '^* 
iiiiiiiiXI 
(LXXXVI) (LXXXVII) 
HO COOR^ 
(LXXXVIII) 
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Naik et al.^^ prepared 3"-chloro-4"-(substituted phenyl)-r'-[4-(coumarin 
-3-yl) thiazol-2-yl]-2"-azetidinones (XC a-j) by the reaction of 2-N-(substituted 
benzylidene) imino-4-(coumarin-3-yl) thiazoles (LXXXIX a-j) with 
chloroacetyl chloride in the presence of triethylamine. 
•°^v^ 
(LXXXIX a-j) 
CICH2COCI 
TEA 
LXXXIX, XC 
(a) 
(b) 
(c) 
(d) 
(e) 
R 
3-OCH3, 4-OH 
3,4,5-(OCH3)3 
4-N(CH3)2 
2-OH 
4-Cl 
LXXXIX, XC 
(f) 
(g) 
(h) 
(i) 
G) 
R 
2-Cl 
2-OCH3 
4-OCH3 
2,4-(Cl)2 
2-NO2 
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Mistry et al.^^ reported the preparation of 4-[spiro-{r-{4"-
methylphenyl)-3' -methyl} -pyrazole-3 -chloro-1 -(substituted benzothiazole)-2-
azetidinone (XCII a-j) by refluxing l-(4'-methylphenyl)-3-methyl-5-(2"-
iminosubstitutedbenzothiazole) pyrazoles (XCI a-j) with chloroacetyl chloride 
in benzene in the presence of triethylamine. 
(XCI a-j) 
(XCn a-j) 
XCI, XCII 
(a) 
(b) 
(c) 
(d) 
(e) 
R 
6-NO2 
6-SO3H 
6-CH3 
6-OH 
4-OCH3 
XCI, XCII 
(f) 
(g) 
(h) 
(i) 
a) 
R 
6-Ci 
4,6-(N02)2 
6-OCH3 
4-NO2 
6-NHCOCH3 
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Patel and coworkers^^ reported the formation of l-[4-(4-chlorophenyl)-
6-(3,4,5-trimethyoxyphenyl) pyriinidin-2-yl-ureido]-3-chloro-4-aryl-2-azetidin-
ones (XCIII a-j) by the reaction of l-(3-Aniinoben2ylidene)-4-[4-(4-
chlorophenyl)-6-(3,4,5-trimethoxyphenyl) pyriinidine-2-yl] semicarbazide 
(XCIV a-j) with chloroacetyl chloride in dioxane in the presence of 
triethylamine. 
)CH3 
'OCH3 
OCH, 
Ni^-r; -Ni^-N =HC—R 
O 
(XCffl a-j) 
OCH3 
X/)CH3 
xcra^civ 
(a) 
(b) 
(c) 
(d) 
(e) 
N H - C -
II 
0 
(XCIV a-
R 
3-NH2C6H4 
4-N(CH3)2C6H4 
2-NO2C6H5 
2-dC6H4 
2,4-(Cl)2C6H3 
- N R - N 1 —R 
J) 
XCIII^C 
(f) 
(g) 
(h) 
(i) 
(J) 
IV R 
4-FC6H4 
2-OCH3C6H4 
4-OCH3C6H4 
3,4,5-(OCH3)3C6H2 
2-OHC5H4 
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58 Srivastava et ah reported the synthesis of l-[5-(N'-l,2,4-triazo-
lomethyl)-l,3,4-thiadiazol-2-yl]-4-phenyl-3-chloro-2-oxo-azetidme (XCVI) by 
the reaction of 2-aryHdenylamino-5-(N'-l,2,4-triazolomethyl) 1,3,4-thiadiazole 
(XCV) with chloroacetyl chloride and triethylamine in dioxane. 
N ^ 
/ / \^  
CH2-IJ 
C C—N=CHAr 
S 
(XCV) 
CICH2COCI 
EtsN' 
CH2-N 
C 
N 
II C—N 
O .-^ 
(XCVI) 
-AT 
-CI 
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Rani et al.^^ reported the preparation of 3-(substituted phenyl)-2-
(substituted phenylchalconylaminoazetidmon-2-yl)-6-monosubstitutedquina-
zolin-4 (3H)-ones (XCVIII) by the reaction of 3-(substitiited phenyl)-2-
(substituted phenylchalconyldrazinomethyl)-6-monosubstituted-quinazolin-4 
(3H)-ones (XCVII) with acetyl chloride in the presence of triethylamine. 
O 
R^=p-0CH3 
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Desai et al.^^ reported the synthesis of compounds (C) by the reaction of 
(XCIX) with monochloroacetyl chloride in the presence of triethylamine. 
H3C 
(XCIX) 
H3C 
XCIX,C 
(a) 
(b) 
(c) 
(d) 
(e) 
A:H=^CB^^^^^ 
R 
Ceiis 
2-CI-C6H4 
4-CI-C6H4 
3,4-Cl2 C6H3 
2-OH-C6H4 
(C) 
XCIX,C 
(f) 
(g) 
(h) 
(i) 
0) 
R 
4-OCH3-C6H4 
3,4-(OCH3)2-C6H3 
3,4,5-(OCH3)3 -C6H2 
3-OCH3-4-OH-C6H3 
4-NO2-C6H4 
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The manifold biological and physiological activities associated with 
thiazolidinones have draAvn the attention of chemists towards their synthesis. 
Thiazolidinone derivatives are class of heterocyclic compounds containing S 
and N and have been proved to possess a large number of biological activities 
such as antimicrobial,^ ^ antitubercular,'° antithyroid, amoebicidaP and 
antischemic*^ ^ activity, some of the compounds were found to exhibit anti-
inflammatory, analgesic, anticonvulsant^ ^ and antifungal^ '^ ^ properties. 
They have also been utihzed as hypolipidemics and 
hypocholesteremics.^ '* Besides this they were used as Maillard reaction 
mhibitors and for treatment of diabetic complications.^ ^ Thiazolidinone 
herbicides are potent inhibitor of glucose incorporation into cell wall.^ ^ Apart 
from this some of them have shown oxytocic catatonic, antibiotic and 
antiviral^ ^ activity, and have also been used in the treatment of arthritis.^ ^ 
Besides this they are proved as calcium antagonists with both calcium 
overload inhibition and antioxidant'^  activity. A survey of literature have 
revealed that only few studies have been done concerning the synthesis of 
steroidal thiazolidinones, which are expected to possess enhanced biological 
activities. Heterocychc compounds have proved to be of great importance in 
exhibiting and enhancing the biological activities. Furthermore, azetidinones 
i.e. ^- lactam ring system are associated with various biological'^ "'^  activities 
such as anti-inflammatory, anticancer, antitubercular, antimicrobial, 
herbicidal and anticholesteremics.'''' They are also reported as highly selective 
inhibitors of human tryptase and other enzymes. 
Besides this, azetidinones are used as intermediate for antibiotic 
synthesis,'' which constitutes an important class of drugs. Some chemists 
have used them as potential precursor to (1-aminoalkyl) phosphonic acid 
derivatives'^  and hypolipidemic'^  agent. Thus with an effort to capitalize the 
biological potential of the heterocyclic system, steroidal azetidinones with 
expected biological potential have been synthesized. This prompted us to 
undertake the synthetic studies of steroidal thiazolidinones and azetidinones. 
The compound selected for the present study are 3-iminophenylcholest-5-ene 
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(CI) and 3/?-acetoxy-7-inimophenylcholest-5-ene (CII) which have been 
subjected to react with thioglycoHc acid and chloroacetyl chloride in benzene 
in the presence of triethyl amine as a catalyst. The structures of all the 
products have been established on the basis of chemical and spectral studies. 
C«H 8"17 
% ^ 
(CI) (CII) V^ 
Reaction of 3-iminophenvIcholest-5-ene (CI) with thioglycolic acid; 
A solution of 3-iminophenylcholest-5-ene (CI) and thioglycolic acid in 
dry benzene was refluxed for 8 h. After completion of the reaction, the 
solvents were removed under reduced pressure and the residue was taken in 
diethyl ether. After usual work up and purification over - silica gel column a 
semi - solid compound (CIII) was obtained in 71% yield. 
CRH 
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Characterization of semi-solid compound as cholest-5-en-3-5pf>6>-3'-
phenyl-l, 3-thiazolidine-4^-one (CIII); 
The elemental analysis of the compound corresponded to the molecular 
formula C35H51NOS. The IR spectrum of the compound showed absorption 
bands at 3080 (aromatic C - H), 1710 (C = O), 1614 (C = C), 1375 (C - N) 
and 680 cm'^  (C - S - C). The *HNMR spectrum of the compound (CIII) 
showed a multiplet at 5 7.5 integrating for five protons ascribable to aromatic 
protons, a double doublet for one olefinic (Ce - H) proton at 5.8 (J = 5.6, 8.4 
Hz), a two-proton singlet was observed at 3.8 for two methylene protons of 
thiazolidinone ring and another two-proton singlet for methylene (C4 - H2) 
protons at 2.23. Angular and side - chain methyl protons were observed at 5 
1.12 (Cio - CH3), 0.68 (Ci3 - CH3), 0.98 and 0.88 (other methyl protons). 
Thus, the above data suggest the structure for compound (CIII) as cholest-5-
en-3-sj7jro-3'-phenyl-l,3-thiazolidine-4'- one. 
Reaction of 3-iminophenylcholest-5-ene (CI) with chloroacetyl chloride; 
3-Iminophenylcholest-5-ene (CI) was dissolved in 30 ml of dry 
benzene and to this solution, chloroacetyl chloride and triethylamine (as a 
catalyst) were added. Then the reaction mixture was stirred at room 
temperature for 10 h. After completion of reaction, the solvents were removed 
under reduced pressure and the residue was taken in diethyl ether. After usual 
work-up and chromatography over silica gel column, a semi - solid 
compound (CIV) was obtained in 67% yield. 
(CI) (CIV) 
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Characterization of semi-solid compound (CIV) as cholest-5-en-3-5p/ro-
l^ -phenvl-3'-chloro-azetidine-2^-one; 
The elemental analysis of the compound corresponded to the molecular 
formula C35H50NOCI. It gave positive Beilstein test for chlorine. The IR 
spectrum of the compound showed absorption bands at 3070 (aromatic C- H), 
1720 (C = O), 1610 (C = C), 1380 (C - N) and 710 cm '^ (C - CI). The 
^HNMR spectrum of the compound (CIV) displayed a multiplet at 5 7.45 
integrating for five protons ascribable to aromatic protons, a one - proton 
double doublet for Ce - vinylic proton at 5.7 (J = 5.4, 6.2 Hz), another singlet 
for one methine (Cs-H) proton of azetidinone ring at 4.1 and a two-proton 
singlet for methylene protons (C4 - H2) at 2.2. Angular and side-chain methyl 
protons appeared at 1.18 (Cio - CH3), 0.71 (Cn - CH3), 0.96 and 0.85 
(remaining methyl protons). Thus, on the basis of above data, the compound 
(CrV) has been characterized as cholest-5-en-3-5p/>o-r-phenyl-3'-chloro-
azetidine-2'-one. 
Reaction of 3ig-acetoxv-7-iminophenvlcholest-5-ene (CID with thioglvco-
lic acid; 
A mixture of 3yS-acetoxy-7-iminophenylcholest-5-ene (CII) and 
thioglycolic acid in dry benzene was refluxed for 8 h. After completion of 
reaction, the solvents were removed under reduced pressure and the residue 
was taken in diethyl ether. After usual work-up and purification over - silica 
gel column a non-crystallizable oily compound (CV) was obtained in 69 % 
yield. 
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" ^ ^ ^ x^ 
(cn) (cv) 
Characterization of oily compound (CV) as 30 -acetoxvcholest-5-en-7-
yp/ro-3^-phenvl-l,3-thiazolidine-4'-one; 
The elemental analysis of the compound corresponded to the molecular 
formula C37H53O3NS. The IR spectrum of the compound showed absorption 
bands at 3075 (aromatic C - H), 1735 (OCOCH3), 1710 (C = O), 1620 (C = 
C), 1380 (C - N) and 685 cm'^  (C - S - C). The *HNMR spectrum of the 
compound (CV) showed a multiplet at 5 7.42 for five protons ascribable to 
aromatic protons, a sharp sin^et for one (Ce - vinylic) proton appeared at 5.6, 
a one-proton broad multiplet centered at 4.8 (w V2 = 16 Hz, axial) for Csa-H, 
a sharp singlet for two methylene (SCH2) protons of thiazolidine ring 
appeared at 3.7 and a three-proton sharp singlet at 2.02 for OCOCH3. Angular 
and side - chain methyl protons were observed at 5 1.10 (Cjo - CHj), 0.71 
(Ci3 - CH3), 0.93 and 0.81 (other methyl protons). Thus, on the basis of above 
data, the oily compound (CV) has been characterized as 3/?-acetoxycholest-5-
Qn-l-spiro-2 '-phenyl- l,3-thiazoUdine-4'-one. 
Reaction of 3ig-acetoxv-7-iminophenv[cholest-5-ene (CIB with chloro-
acetyl chloride: 
3p -Acetoxy-7-iniinophenylcholest-5-ene (CII) was dissolved in 30 ml 
of dry benzene and to this solution, chloroacetyl chloride and triethylamine 
(as a catalyst) were added. Then the reaction mixture was stirred at room 
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temperature for 10 h. After completion of reaction, the solvents were removed 
under reduced pressure and the residue was taken in diethyl ether. After usual 
work-up and chromatography over-sihca gel column, a solid compound 
(CVI), m.p. 109-110 °C was obtained in 67 %yield. 
Vx^ 
(cn) 
8^17 
P 
CI-CH2-C-CI ^ 
EtjN 
AcO 
V^ (CVI) 
Characterization of solid compound having m.p. 109-110 "C as 30 -
acetoxvcholest-5-en-7-.yp/'rQ-l'-phenvl-3'-chloro-azetldine-2'-one(CVI); 
The elemental analysis of the compound corresponded to the molecular 
formula C37H52O3NCI. It gave positive Beilstein test for chlorine. The IR 
spectrumn of the compound showed absorption bands at 3080 (aromatic C -
H), 1735 (OCOCH3), 1715 (C = O), 1620 (C = C), 1377 (C -N) and 710 cm"' 
(C - CI). The ^HNMR spectrum of the compound (CVI) displayed a multiplet 
at 5 7.43 for five protons ascribable to aromatic protons, a sharp singlet for 
one (Ce - olefinic) proton appeared at 5.7, a one - proton broad multiplet 
centered at 4.7 (w /^^  = 17 Hz, axial) for Csor - H, a sharp singlet for one 
methine (Ca- - H) proton of azitidinone ring at 4.0 and another sharp smglet 
for three acetoxyl group protons at 2.01. Angular and side-chain methyl 
protons appeared at 1.13 (Cio - CH3), 0.67 (C13 - CH3), 0.89 and 0.81 
(remaining methyl protons). Thus, on the basis of above data the product 
(CVI), m.p. 109-110 °C has been characterized as 3y5-acetoxychlorest-5-en-7-
spiro-1' -phenyl-3' -chloro-azetidine-2' -one. 
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Mechanism of the Reaction 1 
The following mechanism (Scheme-1) has been proposed for the 
conversion of 3-iminophenylcholest-5-ene (XLI) into the corresponding 
cholest-5-en-3-5pz>o-3'-phenyl-l,3-thiazolidine-4'-one (XLIII). 
^ ^ ^ - ^ ^ - - " ^ ^ ^ ^ ^ 
SHCH2COOH 
% / ^ 
^^^^ 
Scheme -1 
Similarly the conversion of 3p -acetoxy-7-iminophenylcholest-5-ene 
(CII) into the corresponding 3/? -acetoxycholest-5-en-7- 5/7/>o-3'-phenyl-l,3-
thiazolidine-4'-one (CV) can be explained. 
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Mechanism of the Reaction 2 
The following mechanism (Scheme-2) has been proposed for the 
conversion of 3-iminophenylcholest-5-ene (CI) into the corresponding cholest 
-5-en-3-5p7>c»-r-phenyl-3'-chloro-azetidine-2'-one (CIV). 
0 © 
CI—CH—COCl^:—- CI—CH—COCl + EtgNH 
EtgN 
CI—CH-COCl 
Scheme - 2 
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Similarly the conversion of 3/5 -acetoxy-7-iniinophenylcholest-5-ene 
(CII) is converted into the corresponding 3y5-acetoxycholest-5-en-7-5p/ro-l-
phenyl-3'-cliloro-azetidine-2'- one (CV). 
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All melting points were recorded on a Kofler apparatus and are 
uncorrected. Infrared (IR) spectra were determined in KBr / Nujol / Neat with 
Perkin Elmer 1600 FTIR spectrophotometer. The *HNMR spectra were run in 
CDCI3 on Varian VXR - 300s machine with Me4Si as the internal standard and 
its values are given in ppm (6). The abbreviations s, singlet; br, broad; m, 
multiplet centered at; d, doublet; dd, double doublet; t, triplet. Thin layer 
chromatographic (TLC) plates were coated with silica gel G and 20% aqueous 
solution of perchloric acid was used as spraying agent. Light petroleum ether 
refers to a fraction of b.p. 60 - 80 °C and ether refers to diethyl ether. Sodium 
sulphate anhydrous was used as the drying agent. 
3^-Hvdroxv-5Q; 6^-dibromocholestane: 
To a solution of cholesterol (5 g) in ether (30 ml) was added bromine 
solution (0.9 ml of bromine m 20 ml of glacial acetic acid containing 0.2 g of 
anhydrous sodium acetate) with stirring. The solution turned yellow and 
promptly set to a stiff paste of the dibromide. The mixture was cooled in an ice-
bath and stirred with a glass rod to ensure complete crystallization. The product 
was then collected by filtration under suction, washed with cold ether-acetic 
acid mixture (3:7) imtil the filtrate is completely colourless and then air dried 
(6.9 g), m.p. 112-113 °C (reported^°m.p.ll3 °C). 
5a, 6)g-Dibromocholestan-3-one; 
3/^ -Hydroxy-5fl; 6y^dibromocholestane (6.9 g) was suspended in 
acetone (150 ml) in a three-necked round bottom flask fitted with a stirrer and 
dropping fimnel. The suspension was stirred for 5 minutes and Jones reagent '^ 
(10 ml) was then added in drops fi-om dropping fimnel in 15 minutes. The 
temperature of the reaction mixture, during oxidation, was maintained between 
0-5 °C by external cooling. After the addition was complete, stirring was 
continued for 15 minutes and cold water (200 ml) was added. The product was 
collected on a Buchner fimnel and washed thoroughly with water and methanol 
and air dried (5 g), m.p. 73 °C (reported^° m.p. 73-75 °C). 
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Cholest-5-en-3-one; 
To a solution of 5 a, 6y5-dibromocholestan-3-one (5 g) in ether (100 ml) 
and acetic acid (2.5 ml) was added, zinc dust (7.5 g) in small portions during 30 
minutes with continuous shaking. After the addition was complete, the ethereal 
solution containing suspended zinc dust was filtered and the filtrate was 
transferred to a separating funnel. The ethereal phase was then washed 
successively with water, sodium bicarbonate solution (5%) and water and dried 
over anhydrous sodium sulphate. Removal of the solvent gave an oily residue, 
which was crystallized from methanol to give the desired product, cholest-5-en 
-3-one (3.2 g), m.p. 127-128 °C (reported^" m.p. 129 °C). 
3-Iminophenvlcholest-5-ene (CI): 
Cholest-5-en-3-one (2 g, 5.2 mmol), was fused with aniline (5.2 mmol) 
for Yz h., then 25 ml of absolute ethanol was added to the reaction mixture. The 
reaction mixture was refluxed for 6 h. and then cooled to room temperature. 
The separated solid was filtered, washed with water and recrystallized from 
benzene to give 3-iminophenylcholest-5-ene (CI) (1.286 g), m.p. 99 °C 
(reported^ '^^ ' m.p. 98-100 °C). 
Reaction of 3-iminophenylcholest-5-ene (CI) with thioglvcolic acid; 
Cholest-5-en-3-yp/ro-3'-phenvl-l,3-thiazolidine-4'-one(CIII); 
3-Iminophenylcholest-5-ene (CI) (1.0 g, 2.175 mmol) was dissolved in 
30 ml of dry benzene and to this solution thioglycolic acid (0.17 ml, 2.217 
mmol) was added. Then the reaction mixture was refluxed for 8 h. The 
progress of the reaction was monitored by TLC. After completion of reaction, 
the solvents were removed under reduced pressure and the residue thus 
obtained was taken in diethyl ether. The ethereal solution was washed 
successively with water, aq. NaHCOs solution (5%) and water (4-5 times each 
with 30 ml) and dried over anhydrous sodium sulphate. The solvent was 
evaporated and the residue was chromatographed over silica gel column. 
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Elution with light petroleum ether-diethyl ether (15:1) provided cholest-5-en-3 
-5p/ro-3'-phenyl-l,3-thiazolidine-4'-one (CIII) as a semi-solid (0.824 g). 
C, 78.69; H, 9.61; N, 2.65 
C, 78.74; H, 9.63; N, 2.62% 
Vmax 3080 (aromatic), 1710 (C = O), 1614 (C = C), 
1375 (C - N) and 680 cm'^  (C - S - C). 
5 7.5 (m, 5H, aromatic protons), 5.8 (dd, IH, J = 5.6, 
8.4 Hz, Ce - H), 3.8 (s, 2H, C2' - H2 of 
thiazoHdmone ring), 2.23 (s, 2H, C4 - H2), 1.12 
(Cio - CH3), 0.68 (Ci3 - CH3), 0.98 and 0.88 (other 
methyl protons). 
Analysis fomid 
C35H51NOS requires 
IR 
' H N M R (CDCI3) 
Reaction of 3-iminophenvlcholest-5-ene (CI) with chloroacetyl-chloride; 
Cholest-S-en-S-yp/ro-l'-phenvl-S'-chloro-azetidine-l'-onerCIV); 
3-Iminophenylcholest-5-ene (CI) (l.Og, 2.175 mmol) was dissolved in 
30 ml of dry benzene and to this solution, chloroacetyl chloride (0.18 ml, 2.247 
mmol) and few drops of triethylamine as a catalyst were added. Then the 
reaction mixture was stirred at room temperature for 10 h. The progress of the 
reaction was monitored by TLC. After completion of reaction, the solvents 
were removed under reduced pressure and the residue thus obtained was taken 
in diethyl ether, washed with water (4-5 times each with 30 ml) and dried over 
anhydrous sodium sulphate. The solvent was evaporated and the residue was 
chromatographed over silica gel column. Elution with light petroleum ether-
diethyl ether (16:1) provided cholest-5-en-3-5p/ro-r-phenyl-3'-chloro-
azetidine-2'-one (CIV) as a semi-solid (0.781 g) (Beilstein positive). 
Analysis found 
C35H50NOCI requires 
IR 
C, 78.43; H, 9.36; N, 2.64 
C, 78.39; H, 9.39; N, 2.61% 
Vmax 3070 (aromatic), 1720 (C = O), 1610 (C = C), 
1380 (C - N) and 710 cm"' (C - CI). 
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'HNMR(CDCl3) : 5 7.45 (m, 5H, aromatic protons), 5.7 (dd, IH, J = 
5.4, 6.2 Hz, Ce - H), 4.1 (s, IH, C3' - H of 
azetidinone ring), 2.2 (s, 2H, C4 - H2), 1.18 (Cio -
CH3), 0.71 (Ci3 - CH3), 0.96 and 0.85 (other 
methyl protons). 
30 -Acetoxvcholest-5-ene; 
A mixture of cholesterol (50 g), pyridine (75 ml) and acetic anhydride 
(50 ml) was heated on a water bath for 2 h. A brown solution was obtained 
which after being allowed to cool at room temperature was poured into crushed 
ice - water with stirring. A white solid thus obtained was filtered under suction, 
washed with water and air dried. The crude acetate was recrystallized from 
acetone which gave 3j3 -acetoxycholest-5-ene (45 g), m.p. 113-114 ^C 
(reported^^ m.p. 115-116 °C). 
3^-Acetoxvcholest-5-en-7-one; 
To a solution of 3;ff-acetoxycholest-5-ene (8 g) in carbon tetrachloride 
(150 ml), acetic acid (30 ml) and acetic anhydride (10 ml) was added a solution 
of tert-butyl chromate [from tert-butyl alcohol (60 ml), chromium trioxide (20 
g), acetic acid (84 ml) and acetic anhydride (10 ml)]. The reaction mixture was 
heated under reflux for 4 h and then it was diluted with cold water. The organic 
layer was washed with water, sodium bicarbonate solution (5%) and again with 
water and dried over anhydrous sodium sulphate. Evaporation of the solvent 
under reduced pressure gave an oil which was crystallized from methanol to 
give 3yff-acetoxycholest-5-en-7-one (3.5 g), m.p. 156 °C (reported^^ m.p. 156-
158 °C). 
3 jg -Acetoxv-7-iminophenylcholest-5-ene (CII): 
3y(9 -Acetoxycholest-5-en-7-one (2.0 g, 4.66 mmol) was fused with 
aniline (4.7 mmol) for V2 h, then 25 ml of absolute ethanol was added to the 
reaction mixture. The reaction mixture was refluxed for 6 h., cooled to room 
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temperature. The separated solid was filtered, washed with water and 
recrystallized fi-om benzene to give 3y^  -acetoxy-7-iminophenylcholest-5-ene 
(CII) (1.286 g), m.p. 103 °C (reported^°'^ 'm.p. 102-104 °C). 
Reaction of 3^-acetoxv-7-iminophenvlcholest-5-ene (CII) with thioglycolic 
acid; 30 -Acetoxvcholest-5-en-7-yp//-o-3^-phenvl-l,3-thiazolidine-4^-one 
£CV}: 
3fi -Acetoxy-7-iininophenylcholest-5-en (CII) (1.0 g, 1.931 mmol) was 
dissolved in 30 ml of dry benzene and to this solution thioglycolic acid (0.16 
ml, 2.086 mmol) was added. Then the reaction mixture was refluxed for 8 h. 
The progress of the reaction was monitored by TLC. After completion of 
reaction, the solvents were removed under reduced pressure and the residue 
thus obtained was taken in diethyl ether. The ethereal solution was washed 
successively with water, aq. NaHCOa solution (5%) and water (4-5 times each 
with 30 ml) and dried over anhydrous sodium sulphate. The solvent was 
evaporated and the residue was chromatographed over silica gel column. 
Elution with light petroleum ether-diethyl ether (14:1) provided 3fi-
acetoxycholest-5-en-7-5p/ro-3'-phenyl-l,3-thiazolidine-4'-one (CV) as an oily 
compound (0.788 g). 
: C, 75.05; H, 9.05; N, 2.31 
C, 75.08; H, 9.02; N, 2.36% 
Vmax 3075 (aromatic), 1735 (OCOCH3), 1710 (C = 
O), 1620 (C = C), 1380 (C - N) and 685 cm"' (C 
- S - C ) . 
5 7.42 (m, 5H, aromatic protons), 5.6 (s, IH, Ce -
H), 4.8 (s, IH, w ¥2 = 16 Hz, axial, Cja - H), 3.7 
(s, 2H, C2' - H2 of thiazolidinone ring), 2.02 (s, 3H, 
OCOCH3), 1.10 (Cio - CH3), 0.71 (Ci3 - CH3), 
0.93 and 0.81 (other methyl protons). 
Analysis found 
C37H53O3NS requires 
IR 
^HNMR (CDCI3) 
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Reaction of 3;g-acetoxv-7-iminophenvlcholest-5-ene (CII) with chloroacetyl 
chloride; 30 -Acetoxvchoiest-5-en-7-yp//-o-r-phenvl-3^-chloro -azetidine-2'-
one (CVI); 
3y^-Acetoxy-7-immophenylcholest-5-ene (CII) (1.0 g, 1.931 mmol) was 
dissolved in 30 ml of dry benzene and to this solution chloroacetyl chloride 
(0.17 ml, 2.122 mmol) and few drops of triethylamine as a catalyst were added. 
Then the reaction mixture was stirred at room temperature for 10 h. The 
progress of the reaction was monitored by TLC. After completion of reaction, 
the solvents were removed under reduced pressure and the residue thus 
obtamed was taken in diethyl ether, washed with water (4-5 times each with 30 
ml) and dried over anhydrous sodium sulphate. The solvent was evaporated and 
the residue was chromatographed over silica gel column. Elution with light 
petroleum ether -diethyl ether (15:1) provided 3y5-acetoxycholest-5-en-7-s;7iro-
r-phenyl-3'-cholro-azetidine-2'-one (CVI) as a solid (0.768 g), recrystallized 
from methanol, m.p. 109-110 °C (Beilstein positive). 
Analysis found : C, 74.80; H, 8.80; N, 2.30 
C37H52O3NCI requires : C, 74.77; H, 8.82; N, 2.35% 
IR : Vmax 3080 (aromatic), 1735 (OCOCH3), 1715 (C = 
O), 1620 (C = C), 1377 (C - N) and 710 cm"^  (C -
CI). 
^HNMR (CDCI3) : 6 7.43 (m, 5H, aromatic protons), 5.7 (s, IH, Cg -
H), 4.7 (m, IH, w 2^ = 17 Hz, axial, Csa - H), 4.0 
(s, IH, C3' - H of azetidinone ring), 2.01 (s, 3H, 
OCOCH3), 1.13 (Cio - CH3), 0.67 (Ci3 - CH3), 
0.89 and 0.81 (other methyl protons). 
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